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Here’s a rugged switch stand 


that’s easy to operate, 
easy to install... 





Bethlehem Zv-&Zv Switch Stand 


For long life and complete dependability in 
heavy-duty service, you can’t find a better 
switch stand than the Bethlehem New Cen- 
tury. Designed for use with heavy rails, 60 
pounds per yard and over, the New Century 
is a sturdy, compact unit, easy to install, ad- 
just and operate. Parallel throw is an added 
feature of convenience and safety. Available 


in two models: Model 50 being adjusted at 
the connecting rod, Model 51 by the use of 
shims which control play between moving 
parts. Each model is made in two types: 
Type A, low; Type B, with an extension to 
support a target mast. For complete informa- 
tion, write to Bethlehem Steel Company, 
Bethlehem Pa., for Booklet 149A. 





BETHLEHEM STEEL COMPANY 
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OXWELD METHODS fr 


increased efficiency and lower cost 
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END-HARDENING of new rail by the oxy-acetylene method FLAME-CLEANING removes loose sdb 
produces batter-resistant rail ends. This prolongs rail life, paint, and rust from steel, and dries¢ 
reduces maintenance on all parts of the joint assembly, and surface moisture. Paint applied to 1 
greatly lessens wear on the joint ties. Fnd-hardening is done warm, dry, cleaned surface goes on fast 
in track, without delay to traffic. —bonds tighter—and lasts longer. 
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SINCE 1912 —THE COMPLETE OXY-ACETYLENE SERVICE FO 







‘ 
The word ““Oxweld"’ is a registered trade-mark of a Unit of Union Carbide and Carbon Corporation. 
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PipinG for all types of service, when 
joined by the Oxweld method of oxy- 
acetylene welding, takes up less space— 
's economical to install—and stays leak- 
Proof for the life of the pipe itself. 


AMERICAN RAILROADS 


Railway Engineering as Maintenance 





PRESSURE-WELDING of rail 
by the Oxweld method pro- 
duces continuous track that 
is free from batter and joint 
maintenance. A completed 
weld is shown at the right. 
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BAIL SPIKES 


are installed on over seven hundred miles of track on 






fifteen railroads in this country. Designs are available 






for either single shoulder or double shoulder tie plates 






and can usually be adapted to existing standards without 






changing even the tie plate punching. 






OTHERS know from experience how simple, practical 
and efficient these spikes really are. Why not test them 
YOURSELVES on your road? 













ELASTIC RAIL SPIKE CORPORATION] © 


Affiliate of Bernuth, Lembcke Co., Inc. 
420 LEXINGTON AVENUE NEW YORK, N. Y. 


Houston » Pittsburgh » London 
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The CC-80 The DR‘6 The Size 534 Im- 
pact Wrench... 


Concrete 
Breaker .. . Operate 4 MT-3 speeds up bridge 


an ideal dem- Tie Tampers. a ie work, lag screw 
olition tool. y - driving, etc. 















THE DR-60 
SPOT TAMPER Scaling Tools .. . for 


; cleaning rust, paint, 
Riveters ... for gen- and scale from struc- 


eral structural and 4 tural steel. 
bridge work. “Utility” Hoists . .. handy for erec- 
tion work and all types of lifting up 
to 3500 lbs. capacity. 
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The Missouri Pacific, pio- 
neer builder of large-pile 
concrete trestles, is using 


thi 


replacement program. 


So 


placedeach year, keeping 
the casting yard (shown 
above) busy making piles 
and deck slabs. 


650 
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me old trestles are re- 





deck slabs 


Missouri Pacific makes fast time 
placing large-pile concrete trestles 


You have to move fast to beat the Missouri 
Pacific schedule for placing large-pile con- 
crete trestles. M.P.’s trestle crew needed only 
3 hours and 5 minutes to pick up and set 
all 18 deck slabs for one track in a 9-panel 
double-track trestle, and replace ties. Here 
are the advantages of these concrete trestles: 


1. Low annual trestle cost 


2. Little more first cost than non-firesafe 
construction 


3. Extraordinarily small maintenance cost over 
long periods 


October, 1941 


4. Firesafe 

5. Flood proof 

6. Quickly erected— only 3 piles per bent in- 
stead of five 

7. Clean, modern appearance 


Let us give you technical data on the design 
and erection of large-pile concrete trestles. 
Consider the saving in this type of construc- 
tion for your line. 


PORTLAND CEMENT ASSOCIATION 
Dept. A10-27, 33 W. Grand Ave., Chicago, Ill. 


A national organization to improve and extend the uses of concrete ... 
through scientific research and engineering field work 
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FOR THE TRACK DEPARTMENT 


for CURVE RAILS.. 
MECO CURVE LUBRICATORS 


Meco Curve Lubricators make curve rails 
last as long as tangent rails; reduce fric- 
tion, make curves safer for today’s high- 
er speeds. Meco *’Long Range” Lubrica- 
tion reaches to the far ends of a long 
curve territory. 


Over 4,200 in use 


r LIFE SA VERS for SWITCH RAILS 


MACK REVERSIBLE 


SWITCH POINT PROTECTORS 


Give switch rails ‘‘nine lives’’; make them 
last 8 to 10 times as long, because of re- 
versible feature. Get this extra protec- 
tion at the ‘weak point.” 

Over 164,000 Mack Switch Point Protec- 


tors have been applied on more than 100 
railroads. 


ae Tire SA VER ‘" TRACK FORCES 
| POWER RAIL LAYER 


Reduce demands on overworked track 
forces. The Power Rail Layer is operated 
by just a few men; no expensive power- 
propulsion equipment; a “life-saver” for 
the track department under present con- 
ditions. 





Investigate these ‘‘Life Savers,"’ to make 
a good showing in the face of today’ s dif- 
_ ficulties. 











October, 1941 





-_—" 

“ (NDERSOL ERAN 
Defense transportation is putting a con- — 
stantly-growing strain on the railroads, hence 


the increasing burden of track maintenance. 


Ingersoll-Rand Crawl-Air Compressor as 
shown in the photograph is used to supply 
power for pneumatic tie tampers and other 
time-saving track tools. 


The advantages of this self-propelled com- 
pressor outfit for railroad track work are 
obvious. It can go anywhere. It is inde- 
pendent of the track. It can operate con- 
stantly without interruption. 


Timken Tapered Roller Bearings are applied 
to the main shaft of the Ingersoll-Rand Two- 
stage Air-cooled Compressor to assure the 
full benefits of anti-frictionization at this 
vital point. Ingersoll-Rand has used Timken 
Bearings for years; has proved that they 
meet every requirement with utmost effici- 
ency and dependability. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 


Manufacturers of Timken Tapered Roller Bearings for 
automobiles, motor trucks, railroad cars and locomotives 
and all kinds of industrial machinery; Timken Alloy Steels 


TRADE-MARK REG. U. 8. PAT. OFF. and Carbon and Alloy Seamless Tubing. 


TAPERED ROLLER BEARINGS 


October, 1941 





“KEEP "EM ROLLING’ 





Experience in Serving 
AMERICAN Railroads 


THE RAIL JOINT COMPANY INC. 


50 CHURCH STREET NEW YORK,N. Y. 
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The New Worthington 


HAND-I-AIR COMPRESSOR 


Best and Handiest 
For Tie-Tamping 


Worthington Compressor performance is a byword with railroad men. 
Now this performance is yours in a new and handier form—the HAND- 
I-AIR COMPRESSOR for Tie-Tamping and General Railroad Work. 


The HAND-I-AIR is a light-weight, highly mobile Compressor of 60 
cubic foot capacity. It will operate as many as four tie-tampers, as well 
as other types of air tools used in railroad work. It can be taken any- 
where and operated under all weather conditions. 


“rHene’s mont HOA 


N 
The same money-saving features IN A WORTHIN GTON , 
built into the Worthington Rail 

Car and other Compressors are 

found in the new HAND-I-AIR. 


@ TWO STAGE AIR COOLING 

@ FEATHER VALVE 

@ FORCE FEED LUBRICATION 

@ SEALED CRANK CASE 

@ UNIT ASSEMBLY 

@ FOUR-CYLINDER ENGINE 

@ STRUCTURAL STEEL ALL-WELDED sot 
ment Address Inquiries to 


@ ROLLER BEARING WHEELS HOLYOKE COMPRESSOR AND AIR TOOL DEPARTMENT 
: HOLYOKE, MASSACHUSETTS PCS 
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® Sheffield Motor Cars, firston the railsmorethan 
40 years ago, are still first because they give the 
dependable service railroads require. They’re 
designed right and built right throughout. En- 
gines, frames, wheels, weight, riding qualities, 
safety provisions... you get the best in Sheffields. 


The Sheffield line includes 10 models, all 
having the widely preferred Sheffield air-cooled 
clutch and roller-chain drive. This line is closely 
paralleled by F-M Eclipse Belt-drive Motor Cars. 


SHEFFIELD MODEL 44-B SECTION CAR 


The standard section car on many class-one railroads. 
Sturdy, roomy. Weighs 1095 pounds. Has ample power to 
haul trailers loaded with men and tools or ties. Water- 
cooled 8- to 13-h.p. engine with air-cooled head. Clutch 
and chain drive. Send for Bulletin ARB 230.1. 





@ SHEFFIELD MODEL 40-8 EXTRA GANG AND B&B CAR 


Two-cylinder, air-cooled engine, 414” bore, 4 14” stroke, 

permits full-load operation for hours without overheating. 

Develops exceptionally high torque at low speeds. Friction 

transmission. Chain drive. Steel frame. Weight, 1228 
ounds. Most powerful car which can be conveniently 
andled by crew. Bulletin No. 7115. 


SHEFFIELD MODEL 53 SECTION CAR 


Weighs only 929 pounds, with rear end lift of only 124 
pounds. Has 8- to 13-h.p. water-cooled engine with air- 
cooled head. Clutch and chain drive. Space for full section 
gang dnd tools. Bulletin ARB 700.1. 











SHEFFIELD MODEL 54 INSPECTION CAR 


For one to four men, yet one man can handle it. Rear 
lifting weight only 100 pounds. Water-cooled 5- to 8-h.p. 
engine, 334” bore, 314” stroke. Clutch and chain drive. 
Bulletin ARB 760.1. 


FAIRBANKS -MORSE 
c= 866 Railw ay 


PUMPS WASHERS-IRONERS 


1 
ELECTRICAL MACHINERY FARM EQUIPMENT eaksuene 
FAIRBANKS SCALES STOKERS Gulp 


RAILROAD EQUIPMENT AIR CONDITIONERS 
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MEET MR. QUIZ 











VERONA 
Fixed Tension 
TRIFLEX SPRING 


vy WOODINGS-VERONA 
mela TOOL WORKS, VERONA, PA. 
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LUBRICATORS 


y 


Save Rails and Wheels 
Installations Quickly Paid for by 


October, 


HOW THE 
LUBRICATOR WORKS 


Operator fills reser- 
voir and oils exposed 
parts. 


e 


Passing wheels pick 
up grease from the 
delivery rail. 


And deposit it on 
the rails at curves 
which may be several 
miles away from dis- 
tribution points. 





Reduced Replacements 


Extensive tests with the Racor Rail Lubri- 
cator prove that this automatic method of 
lubricating curves is quickly paid for by the 
savings resulting from the longer life of rails 


and wheels. 


Rugged construction and simple design of 
the lubricator reduce inspection and main- 
tenance to a minimum. Installations made 
at the start of a curve will provide protection 
for 360° of included angle curvature, since 
car wheels will carry the lubricant without 


appreciable waste to the points where it is 


needed. 





‘Fabzicate what you need with 


Don't let slow delivery on vital replacement parts side track 
or slow down your rolling stock. That it is far from necessary 
is conclusively proved by many roads now making their own 
spare parts with the aid of Airco Gas Cutting Machines. Car 
parts and such locomotive parts as side rods, frames, gears, 
cams, equalizers, guide yokes, boiler plate and driving boxes 
are quickly and inexpensively flame cut in any quantity 
needed by this modern Airco all-purpose cutting tool. Still 
further speed of fabrication with resultant lower costs are 


EQUIPMENT 


obtainable by machine gas cutting stacked plates with the 
oxyacetylene process and by simultaneous cutting of identi- 
cal shapes with multiple torches. 

To railroads inexperienced in making badly meted re- 
placement parts, Airco makes available the services of a 
specialized staff to assure most efficient use of the oxyacety- 
lene flame and electric arc in the making of numerous repairs 
and replacements necessary to maintain equipment in first 
class condition. Write for full details. 


Be sure to visit our 
interesting exhibit at 


Reduction== 


General Offices: 60 EAST 42nd ST., NEW YORK, N. Y. 


Sept. 15-18, 


i. 
IN TEXAS Stevens, Chicago, | 


MAGNOLIA-AIRCO GAS PRODUCTS Co. 4 
) HOUSTON * BEAUMONT + WICHITA FALLS « FORT WORTH + DALLAS + ELPASO * SANANTONIO (== 
AIRCO DISTRICT OFFICES IN PRINCIPAL CITIES 


SERVING RAILROADS 
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FROM COAST 


to COaSst 
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You build better and save time 
when you use Douglas Fir Plywood! 


There is a grade or type for every construction purpose! 


Roof Decking 


Plyscord-grade Douglas Fir Plywood is an ideal material 
for roof decks on both freight cars and buildings. It 
forms a rigid, durable, air-tight roof base that can 
be applied in half the time or less of boards. For 
instance, 9 men laid the 5% acre Plyscord 
industrial roof deck at the rate of 32,000 
square feet a day. ause Plyscord is 
pre-dried and doesn’t shrink, tar pa 

and similar materials can be lai 
over it without buckling. 


If you are planning new office, 
shop or station buildings, new 
freight or passenger cars, consider 
how Douglas Fir Plywood can 


| help you. This “modern miracle 


Interior and 
Exterior Finish 


Douglas Fir Plywood builds interiors and exteriors that can 
stand wear and tear, dirt, soot and smoke and weather 
conditions of all kinds. Plywall and Plypanel are the 2 
grades used most frequently for interior walls, ceilings, 
cabinets, counters and fixtures. The Exterior type, 
which is made with a water-proof bond and bears 
the EXT-DFPA “‘grade trade-mark” on the panel 
edge, should be used for all building 
exteriors, outdoor signs, etc. 


WALLBOARD 


OFFA 
WOSPECTED 


PLNPANEL DERA 


TRADE HARE AEG, ©. & ont. OFF, 
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SPECIFY DOUGLAS FIR PLYWOOD 
BY THESE "GRADE TRADE-MARKS” 


in wood” has many structural ad- 
vantages: large size, amazing 
strength, light weight and split- 
proofness. It makes walls, floors 
and roofs more rigid and, as a 
result, more resistant to high 
winds and earthquakes. It builds 
interiors that are crack-and kick- 
proof. It forms flawless 
concrete. It also serves in 
trusses, built-up girders and 
arches and for other engi- 
neering purposes. 


i 


centine 
“PLYSCORD- 
EXT.-D.F.P.A. witty 


Pent Gane #6. & & 949, OFF, 


The big panels minimize handling, 
cutting, fitting and nailing. They 
can be applied with less work and 
in less time than traditional mate- 
rials. A 4’ x 8’ panel actually cov- 
ers 32 square feet without waste, 
giving full value for your money. 


There are 2 types of Douglas Fir 
Plywood: Moisture-Resistant for 
indoor uses and Exterior for per- 
manent outdoor uses. Each type is 
manufactured in a variety of grades 
in strict accordance with U. S. 
Commercial Standard CS45-40. 
Every panel bears a distinctive 
“grade trade-mark” to facilitate 
specification and identification. 


If you would like to know more defi- 
nitely how Douglas Fir Plywood can 
serve you, write for free literature or 
technical assistance. Douglas Fir Ply- 
wood Association, Tacoma, Wn. 
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HELP INSURE A STEADY FLOW OF INDUSTRY’S VITAL FUEL 


Production without interruption demands an uninterrupted supply of coal and coke for power plants, 
turbines, foundries and furnaces. In order to keep the “supply line” open and gondolas moving on 
schedule from mines to industrial centers, thousands of cars that carry no coal are used by the rail- 
roads. Fairmont inspection cars, section cars, and gang cars are daily helping the men who maintain 
the right-of-way insure a safe, clear track for safe, uninterrupted movement of vital materials. The Fair- 
mont line includes the most complete selection of railway motor 
cars and offers many advantages such as standardization of 
major parts, and 31 years of leadership in engineering equip- 
ment for the job. Fairmont Railway Motors, Inc., Fairmont, Minn. 


RAILWAY MOTOR CARS 


One to Six Men. 1200 Lb. Load Capacity ; Bor formance 
ON THE JOB 


COUNTS 


OF ALL THE CARS IN SERVICE - « « MORE THAN HALF ARE FAIRMONTS 





This drill can operate either from the inside or 
the outside of the track, and in close quarters 
at switches and guard rails. 


LET THESE NORDBERG TOOLS 
HELP ON YOUR MAINTENANCE JOBS 
Rail Drill 
Adzing Machine Spike Puller 
Power Jack Track Wrench 
Track Shifter 


Grinders 


When laying rail, or when making track 
changes at terminals and yards, the Nord- 
berg Rail Drill will greatly cut the time 
and cost of drilling holes as compared 
with equipment formerly used for this 
purpose. Of simple design, it can readily 
be set up and operated with the class of 
labor regularly used for track work. Since 
but few adjustments of the drill are re- 
quired and these quickly made, no time is 
lost in getting the machine in operation. 
When moving to a new location, this drill 
is not removed from the rail but raised on 
its flanged rollers and pushed along the 
rail—an easy one man job. The flat bit 
is automatically and positively gripped by 
a simple chuck which requires no tools 
for tightening. Wherever holes must be 
drilled in rail, there is need for this time 
and money saving drill. 





NORDBERG MFG. CO. wiscousis 


Export Representative -WONHAM Inc. — 44 Whitehall St., New York 
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Tested and approved by railway officers after carry- 
ing some of the heaviest and densest truck-iraffic in the 
country for 10 years. 


Low first cost is attained by pre-fabrication in modern 
Moss mills, and efficient creosoting at up-to-date Moss treat- 
ing plants. 


Longer service-life is assured by the use of Black 
Gum, carefully seasoned, pre-fabricated and thoroughly creo- 
soted, all under expert supervision. 


Lower maintenance cost is no idle slogan. Actual 
service records show 10 years service without maintenance 
expense and crossings good for years to come. 


Shipped ready to install, no adzing, no sawing, 
no fitting. Moss Crossings are built to individual plans, 
ready for quick assembly. 


WITHOUT 


Maintenance Expense 


6 
7 
8 
9 


10 


T. J. MOSS TIE COMPANY 


SECURITY BUILDING, ST. LOUIS, MISSOURI 
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Today, this Moss Crossing, loccted in Chicago, 
is just as smooth and just as firmly in place as 
that day in 1931 when it was first installed. 





Check These 10 Outstanding Features 


Easy to install, no special tools or equipment necessary. 
A small track gang. with regular tools, can do the job. 


No humps, no bumps, no broken surfaces, no con- 
tinual patching. After 10 years’ service, Moss Crossings are 
as smooth as the day they were laid. 


Built for heavy duty, of thick Black Gum timbers, 
Moss Crossings are as rugged as the track. 


Easy to remove, if track work is ever necessary, the 
light-weight sections can be reinstalled without delay and 
without detouring highway traffic. 


Full salvage value in the event of crossing elimi- 
nation. Quickly removed, ready for use, without waste, 
at other locations. 
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TO RAILWAY SUPPLY MANUFACTURERS 





“Steel” 


“Boss, it’s certainly going to be a relief to be able 
to take it a little easier this fall, after the pace we’ve 
been going of late,” said the star railway salesman to 
his sales manager. 

“Take it easy, Bill! What are you driving at?” 

“The steel situation, Boss. We won’t be able to fill 
our orders.” 

“Who told you so?” 

“Everybody says so.” 

“That’s the trouble, Bill. Have you had any trouble 
getting deliveries on your orders?” 

“Not yet, Boss. In fact, I’m proud of the way we’re 
serving our customers.” 

“Why worry about what’s going to happen next year 
then? Didn’t you see what Walter Tower said a few 
days ago?” 

“The president of the American Iron & Steel Insti- 
tute?” 

“Yes.” 

“T don’t think I did.” 

“Then listen to these figures. He said that the steel 
industry is now producing 87,000,000 tons of finished 
steel a year. Of this, all possible requirements for na- 
tional defense this year, including British-Canadian 
tonnages, will not exceed 18,000,000 tons, and for 1942 
will be only a little larger. And to this he added 3,000,000 
tons for export to countries other than Britain and 
Canada. This leaves at least 64,000,000 tons for regular 
commercial uses.” 

“That’s a lot of steel, Boss.” 


“Bill, it’s more than this country has ever used in 
peace time.” 


“Then, where’s the trouble with the steel shortage 


everybody’s talking about?” 

“It’s hysteria, Bill, caused by some disorganization 
for the moment, brought about largely by the building 
up of inventories at plants with defense orders. It'll all 
be over in a few weeks.” 


“That’s hopeful, Boss.” 


“It’s true. And I’ll go even further, Bill, and make 
a bet with you that the steel mills will be looking for 
business next spring.” 


“I won’t bet you, Boss, for you’re usually right. But 
I’m glad I talked with you, for I can see where I can 
take some business from our competitors who’re slowing 
down because they’re still thinking like I was.” 


“Go to it, Bill. Let’s book all the railway business we 
can now. We'll be able to make the deliveries all right.” 

“And, Boss, how about our advertising in Railway 
Engineering and Maintenance?” 

“We're going to step it up, too, Bill. There’s more 
business to be had and we’re going after it.” 

“Gee, that’s fine, Boss. You know that paper’s a big 
help to me, for it goes everywhere I go and a lot more 
places too.” 

“That’s fine.” 

“Why, Boss, when I was down on the N. C. & St. L. 
Railroad last week, I found that the chief engineer at 
Nashville reads it and also the division engineers at 
Nashville, Atlanta, Chattanooga and Tullahoma. But 
that paper goes also to all of the division superin- 
tendents and all of the track and bridge and building 
supervisors, which I’m seldom able to get time to call 
on. It gives me complete coverage on that road.” 

“And on all the other roads, too, Bill. It’s as essential 
to our selling as our right arm.” 
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Railway Engineering and 
Maintenance Goes Ever) 
Month to the Chief Engi- 
neer, to the Assistant to 
the General Manager, to 
the 4 Division Superin- 
tendents, to the 3 Bridge 
and Building Super- 
visors, to the 5 Track 
Supervisors and to 5 
nooga le Other Subordinate Main- 
ao ’ tenance Officers Who Are 
— in Training for Pro- 
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Louis. 
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Built of Timber 
in 34 Days! 


| 


h 
‘y 


Hurries-Up Big Warehouse 


Speedy construction of Warehouse No.\1 of 
the Tampa Union Terminals was an urgent, 
emergency demand upon the contractors. 


The entire 320'x100' building was completed 
and accepted by the company in just 34 
working days! 


Prefabrication and the TECO System of tim- 
ber construction made this record possible. 


The root trusses, 100 feet in span, were jointed 
by TECO Connectors. 


The TECO System has given engineers an op- 
portunity to speed construction and cut costs 
on major building projects wherever time and 
cost are vital elements. 


Write tor Literature 


TIMBER ENGINEERING COMPANY, INC. 


DEPT. F-10 1337 CONNECTICUT AVENUE 
WASHINGTON, D. C. 


October, 1941 
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FOR 6 REASONS «:: 


MANUFACTURED BY 
MAKERS OF THE 
FAMOUS DEVIL LINE 
OF TRACK TOOLS 


A One-Man Claw Bar— LEX-TOE is rapidly becoming recognized as the claw bar 
no helper is necessary. which every track gang needs for greater speed and safety. 
a ia: alias lla It also pulls everything—headless spikes, as well as ordinary 
Bars can do as much work spikes, drift bolts, and boat spikes. Workmen throw the bar 
—— with ordinary on its object in the conventional manner. Movable toes grab 

hold tightly when leverage is applied to the handle, and by 
Pulls headless spikes and manipulating it just as an ordinary claw bar, the spike or bolt 
drift bolts quickly. comes out. Spike pulling becomes easier and there’s nothing 
new to learn. Flex-Toe will reduce your costs just as it has 
for others. There’s no other way to equal Flex-Toe’s effi- 
his dali cotiy aba cient and low cost performance. Write today for literature 


maul—eliminates personal and prices. 
injury hazard. 


Saves ties. 


No shop redressing. 


WARREN TOOL CORPORATION 
Ww 4 R R E N 0 H 0 
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‘am cfore you patch your roofs 
for winter.... 





Have you ever figured out how much it 
costs you to repair your leaking roofs 
... labor, materials, damage to contents 
of the buildings? Many companies are 
surprised when they finally add up the 
total. Many company executives, who 
seldom or never see the oft-repeated 
trips of the repair crews, do not realize 
how lusty a total this is. 


Do you realize that a new roof of Koppers 
Coal Tar Pitch can be laid over your 
old roof . . . and that it will be good for 
20, or 30, or even 40 years of service? 
The cost of the new roof, divided by 
20 or 30 or 40, will give you a lower 
year-by-year cost than the unending 
bills for repairs. 


When you fix up your roofs for winter 
this time fix them up for good. Let us 
send you the Koppers Roofing Specifi- 
cation book which tells why it takes 
Coal Tar Pitch and Tar-saturated Felt 
to withstand the conditions that attack 
roofs . . . and how Koppers Pitch and 
Felt perform under those conditions. 


KOPPERS 
COAL TAR PITCH ROOFING 
AND WATERPROOFING 


KOPPERS COMPANY 


TAR AND CHEMICAL DIVISION 
PITTSBURGH, PA. 


2@509009 2e@eec00ceoe0 


Postage 
WillbePaid 
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y 
Addressee 
Jill. oud 


and mat 
BUSINESS REPLY CARD 


FIRST CLASS PERMIT NO. 1046, SEC. 510 P. L. & R., PITTSBURGH, PA. 


KOPPERS COMPANY 
1265 Koppers Building (19) 














By specifying **Pressure-treated 
Wood” for this new Coal-dock, the 
engineers eliminated present worries 
about availability of materials and 
erection problems, and postponed 
worries about repairs and maintenance 
far into the future. Material was 
completely framed before treatment at 
the treating plant, to designs prepared 
by the Maintenance Engineering De- 
partment of the wees gy 

If you have some project where 
permanent construction is required, 
pressure-treated wood can perhaps 
save time, money and maintenance for 
you, also. Pressure-treated wood gives 
you all the natural advantages of wood 
—availability, low cost, ease of fabri- 
cation, and flexibility in future design 
changes—plus resistance to decay, 
termites, marine borers, weathering, 


spalling and corrosion. Ask for details. 


This coal-dock, built of Pressure-treated Wood, serves two tracks and 
has two elevators for loading. 
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““Water-Cooled Roofs” 
“Roofing Specifications” 
“Koppers Industrial 


Please send me the technical literature checked: Coals 
} “‘Koppers Creosote- 


“Locomotive and Valve {| 


KOPPERS COMPANY Cylinder Packing” 


1265 Koppers Bldg., (19) Pittsburgh, Pa. 





“Ring Set-ups for 
Diesel Engines” 





Name 


Title 


Company 


Address 


Coal Tar Solutions” 


*“*Pressure-treated Tim- 


ber for Railroad Cars” 


“Pressure-treated 


Lumber” 


“*Pressure-treated Poles” 
“‘Laminex Prefabricated 


Pressure-Creosoted 
Culverts” 


“‘How to Measure the 


Quality of Pressure 
Treatment” 


oO" 


0 


“D-H-S Bronze for En- 
gineering Applications” 


Membrane 
Waterproofing” 


“Tar-base Paints” 


0 Please send me the com- 


plete list of Titles in 
Koppers Library of 
Technical Literature. 
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rinsT-LINE DEFENSE 


AGAINST RAIL JOINT CORROSION 


x 


R.M.C. PLASTIC 


Brine drip, water, weather, rust, 
and other corrosive agencies 
shorten rail life by attacking and 
weakening them at their most 
vulnerable point —the joints. 
Corrosion “freezes” the joints, 
causing kinks and humps in the 
track. 

All this can be prevented and at 
very small cost ... with R. M. C. 
Plastic, a metal-preserving and 


lubricating compound that gives 
rail joints complete protection 
from all corrosion during rail 


End CORROSION HERE 


The compound is furnished in 
molded blocks which are placed 
between joint bars and rails, the 
bolting action pressing the plas- 
tic against all inner surfaces in- 
cluding shanks, fishing surfaces, 
nuts and bolt threads. One appli- 
cation of R. M. C. Plastic elimi- 
nates the labor and expense of 
periodic oiling of joints by hand. 
Write today for details. 


RAILWAY MAINTENANCE CORPORATION 


PITTSBURGH 
Railway Engineering aa Maintenance 


PENNSYLVANIA 
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Railway 
Engineering a Maintenance 


S!IMMONS-BOARDMAN PUBLISHING CORPORATION 


105 West ADAMS ST 
CHICAGO, ILL. 


October 1, 1941 
Subject: Renewal Percentage 


Dear Reader: 


As the editor of Railway Engineering and Maintenance, I am 
constantly concerned about the degree to which the information that 
we bring to you from month to month meets your needs,for we know 
that only as it does so will we continue to merit your interest, 
especially in these busy days when there are so many demands on your 
time. We have one index, of course, in the number and nature of the 
letters that we receive from so many of you. We are deeply ap- 
preciative of these, for we find them very helpful. We realize, 
however, that they come from a relatively small proportion of you 
and we often wonder what kind of a job the rest of you think that 
we are doing. 


There is one index that gives us a fairly accurate measure of 
your approval. This is the semi-annual audit of our circulation, 
made on forms prescribed by and subject to check by the Audit Bureau of 
Circulations, an independent agency set up to determine the nature 
and volume of the circulation of publications available to advertis- 
ers. One figure in this audit is of special interest to me as the 
editor of your magazine. That is the percentage of the subscrip- 
tions that are renewed. In the report for the period ending June 
30, 1941, which was made public only a few days ago, this figure 
for Railway Engineering and Maintenance was shown to be 78.28 per 
cent. 


We are proud of this figure, especially in these days of such 
frequent changes in position, heavy retirements and large turnovers 
in organization. Its measure is shown best by comparison with the 
records made by other publications. Speaking of renewal percentages 
some time ago, the then-president of the Associated Business Papers, 
Inc., said that "any business paper which continuously comes 
through with a renewal ratio of 55 to 60 per cent or better is doing 
real work. This registers reader acceptance and reader prestige." 
Still another basis is offered by comparison of our renewal per- 
centage with those of such outstanding magazines as Time, Fortune 
and Life, whose renewal percentages are given in current A.B.C. 
reports as 62.75, 67.21 and 76.66 per cent, respectively. 


We are proud of our percentage because it provides a measure of 
the favor with which you regard our work. It makes us feel that 
we are succeeding in establishing and maintaining a bond of mutual 
interest with you in the furtherance of our common objective of 
raising the standards of maintenance of way practices to still high- 
er levels of efficiency. It is our hope that this bond may become 
still closer in the years that are ahead. 


Yours sincerely, 


ere Mbareer 


ETH :EW Editor 


MEMBERS: AUDIT BUREAU OF CIRCULATIONS AND ASSOCIATED BUSINESS PAPERS, INC. 
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UNIT TYTAMPERS 


Do A Better Job Quicker In Out Of Face Or Spot 
Tamping At Lower First Cost . . . Lower Main- 
tenance Cost. 





Spot tamping at busy terminals and ona is quickly and easily 
handled—no auxiliary equipment 


n the way. 


EXHIBITOR 


ROADMASTERS CONVENTION 





NOW ON 75 RAILROADS 
Purchase now for 1942 Service 


BARCO MANUFACTURING CO. 








NOT INCORPORATED 
1805 W. Winnemac Ave. Chicago, Ill. 
IN CANADA BARCO Tytampers, may also be operated from a small light-weight cen- 
aa THE HOLDEN COMP ANY, Ltd. pF . ing JF, A, Too’. yA Fe han ‘i00, ye 
treal - t - Toronto - Winnipeg - Vancouver 12 BARCO. Tytampers. 
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Raco Power Track Machine 


The Raco delivers an exactly uni- 
form power to every nut. 


The new Raco Micro Cutout is 
easily applied to old machines with 
wrenches and screwdriver. There 
are no obsolete Raco Machines. 


Light weight, fast, accurate, 
smooth operation, quality construc- 
tion. 


Purchased by 59 railroads. 





Raco Tie Boring Machine 


Bores holes for screw spikes or cut spikes. 

Bores ties in track more than twice as fast as any 
other accepted means. 

Bores holes absolutely vertical. 

Locates all holes exactly in center of tie plate punch- 
ing. 

Automatically controls depth of hole. 


Chips are blown away as fast as made, leaving hole 
clear. 


One-man operation. 
Machine can be removed from track by one man. 





For fourteen years the Everett M-W has been the 
standard power rail drill on practically all railroads. 


Its design and construction insure the utmost in facility 
of operation and in speed and accuracy of adjustment. 


It has made such astonishing records for economy that 


no road can afford to use any other means for drilling 
bolt holes. 





RAILROAD ACCESSORIES CORPORATION 


Main Office 


137 East 42nd Street 
(Chrysler Building) 


. New York 
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Railways—Supervision—Labor Camps—Shortages 


C.N.R. Builds Turntable Circle Wall of Precast Concrete Sections 


Describes how this road, at Montreal, Que., by this expedient, re- 
duced interference with the heavy normal use of the existing table 


Modern Materials Feature This Small Station - - - - 


Describes new small passenger depot on the Erie, which is noteworthy 
because of the extensive use made of modern building materials 


Flame Cleaning Removes Paint From Concrete Tunnel -~ - 


This article tells how this method was used successfully on the Erie, 
without causing damage to the underlying surface of the concrete 


Deep-Well Turbine Replaces Air Lifts - - - - - - 


New well and automatically-controlled, motor-operated pump at 
engine-house on an eastern road, promises to result in material savings 


Roadmasters Hold Annual Convention - - - - - - 


Reports of Committees on: 

Rail-End Wear—Causes and Correction 

Off-Track Versus On-Track Roadway Machines 

Present-Day Roadway Drainage—Requirements and Methods 
Maintenance of Right-of-Way Fences—Organization and Methods 
Gravel Ballast—Its Requirements and Preparation 

Recent Developments in the Renewal of Ties 


Track Supply Association Exhibit - - - - - = - 
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Length of Guard Rails 
Inspecting Ballast-Deck Trestles 
What Is the Maximum Lift? 
What Kind of Pump? 
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Keep em rolling through ice and snow 





()" OF the hue and cry of sales talks, there 


has been much confusion concerning the 














real advantages of various types of switch heaters. 


PAT. PENDING 


The new Hi-Ball Switch Heater has many definite 





improvements over existing types of heaters. * More Economical Installation 


The Hi-Ball Switch Heater is dependable, , 
ee! * Lower Maintenance 
economical, and safe. It is a great aid in reduc- 


ing man hours required for track maintenance. * Lower Fuel Consumption 


It operates 30 to 40 hours on less than 1% gal- a 


lons of kerosene. We are justly proud of these 
accomplishments and so we say compare them * Prevents Flame Blowouts 


all point by point. When the advantages of * Controls Application of Heat 


Hi-Ball are known, there will be no question 
* Self-Contained Unit 


of choice. Investigate now!—before winter sets 


in. Write for facts. * Serviced During Daylight Hours 


MISSISSIPPI SUPPLY COMPAN 


ENDICOTT-ON-FOURTH BLDG., ST. PAUL, MINN. RAILWAY EXCHANGE BLDG., CHICAGO, ILL. 
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Railways 


Efficient in National Defense 


RAILWAY employees have long realized that the rail- 
ways comprise the nation’s first essential industry. It 
is only when crises arise, however, that they have oppor- 
tunity to demonstrate anew the indispensability of the 
railways and to contribute of their energies to measur- 
ing up to this responsibility. They need, therefore, to 
be thoroughly conversant with the record that the rail- 
ways are now making in meeting the public needs and 
with the outlook for future demands in order that they 
may, each in his individual capacity, prepare to meet 
these needs and thus contribute their full share to the 
program of national defense which is now the major 
objective of all. 


New Efficiency Levels 


In the first place, the railways are today meeting the 
needs of the nation with an efficiency in use of plant 
and in service to patrons never before attained. Every 
employee, especially in the maintenance of way depart- 
ment, knows from the increased frequency of train 
movements which he sees, that there has been a large 
rise in traffic in recent months. Few realize, however, 
that the traffic being handled currently is heavier than 
in the World War year of 1918, whereas the facts are 
that the service now being rendered, measured in ton 
miles, is nearly one-fourth larger than in that year of 
maximum effort, with its priorities of shipments and 
other emergency measures devised to meet the critical 
war-time needs of that day. 

Still more startling is the fact that the traffic that the 
railways moved during the first eight months of 1941 
exceeded that handled in the same period of any previ- 
ous year. This is in spite of the fact that the number 
of cars loaded in this period was 22% per cent less than 
in the first two-thirds of 1929. This apparent anomaly 
arises from the fact that there has been a fundamental 
change in the character of the traffic now being handled, 
growing out of defense activities—a change that makes 
ton miles a more reliable measure of transportation pro- 
duced than cars loaded. This change grows out of the 
sharply increased average haul of freight today as com- 
pared with that of even a few months ago—arising from 
the return to the rails of a large volume of trans-con- 
tinental and other long haul traffic that in late years has 


been moving by coastwise and inter-coastal boats, and 
also arising in part from the increased movement of 
defense supplies and materials over longer distances. 

Ton mile data are now available only for the first five 
months but other figures make it possible to estimate 
with considerable accuracy the performance for June, 
July and August. Through these means, it is estimated 
that the railways carried 297 billion tons of freight one 
mile in the first eight months of 1941, as compared with 
a maximum performance of somewhat more than 294 
billion tan miles in the same two-thirds of 1929. And 
the magnitude of this achievement is increased still fur- 
ther when attention is directed to the fact that the rail- 
ways now have on hand (July 15) 525,000, or 26 per 
cent, less cars in which to handle this traffic than in 
1929. 

Furthermore, the recovery in traffic is not confined to 
freight for the railways are now handling more passen- 
ger business than in any year since 1930. 


Preparing for Next Year 


A performance such as this is outstanding at any 
time. It is particularly noteworthy in days such as these 
when all industry is disturbed and change and re- 
arrangement are found on every hand. It refutes the 
fears expressed earlier in the year by men in positions 
of high responsibility in government and industrial life 
that the railways would be unable to meet the demands 
and that a collapse in service was threatened. 

But the railways are not content to rest on any laurels 
to which they may be entitled. Rather, they have drawn 
up for themselves an exacting program of plant ex- 
pansion to add still further to their capacity. Not only 
have they reduced the percentage of freight cars await- 
ing repair to an all-time low, but they have ordered 
120,000 new freight cars and 1,000 new locomotives dur- 
ing the first 8 months of this year. Furthermore, they 
have set for themselves the goal of still further increas- 
ing their freight car ownership (after replacements for 
all causes) by 120,000 before the fall traffic peak in 1942 
and by another 150,000 before this time in 1943. 


Maintenance Preparations Also 


But every railway maintenance of way employee 
knows that a railway is no better than its track and 
structures. It is reassuring, therefore, that manage- 
ments are showing the same interest in these facilities. 
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This is evidenced by the expenditures for maintenance 
of way and structures. In the first six months of 1941, 
these totaled $263,685,434; they exceeded those for the 
same months of 1940 by more than $31,000,000, or 13.3 
per cent; they were larger than for the first half of any 
year since 1931; they were nearly 80 per cent larger 
than in the low year of 1933. Even more significant is 
the rate at which these expenditures are increasing as 
the year advances, with the result that, whereas the total 
for the six months was 8.5 less than for the correspond- 
ing period of 1931, the amount spent during June, 1941, 
was actually greater by a half million dollars than in 
June, 1931 and it appears probable that the expenditures 
during the last half of 1941 will be sufficiently larger 
than during the same months of 1931 as to bring the 
total for the year above that for 1931. 

It is because of the aggressive manner in which rail- 
way managements have moved to insure adequate rail- 
way facilities that railway purchases rose to 510 million 
dollars in the first five months of 1941, an increase of 
214 million dollars, or 72% per cent, over corresponding 
purchases in the same five months of 1940. These figures 
support the estimate that railway purchases for the full 
year of 1941 will exceed $1,300,000,000, and may even 
approximate the 1929 total of $1,389,000,000. 


Records To Be Proud Of 


This is the record which the railways have made to 
date and are preparing to make in meeting the needs of 
industry in its all-out defense activities. It is a record 
which moved all the wheat that the elevator facilities 
of the country were able to receive, and they were pre- 
pared to move more; it is a record which is bringing 
to and taking from the lake ore carriers all the ore they 
can transport, with capacity for more; it is the record 
which caused President Pelley of the Association of 
American Railroads and Ralph Budd, transportation 
commissioner for the Advisory Commission on National 
Defense, a few days ago, to assure the United States 
Senate’s committee investigating the oil shortages on 
the Eastern Seaboard that the railways were prepared 
to move immediately all the oil needed in that area, 
without awaiting the construction of pipe lines and 
drawing on the steel producing resources of the country 
therefor. 

This is the record to which employees of the mainte- 
nance of way department can, with justifiable pride, 
direct the attention of those with whom they come in 
contact in their varied activities. It is a record also for 
which every employee in this branch of railway service 
bears a special responsibility because of the very nature 
of his work, in order that there may be no unavoidable 
delays in the movement of traffic (and thereby in the 
capacity of the railways to move the traffic being thrust 
upon them) due to derailments induced by failure of 
track or structures, to the slowing down of trains un- 
necesarily, to the use of equipment suitable for revenue 
loading or to any other conditions that lower the ability 
of the roads to render maximum service. And this vigi- 
lance must be increased during the weeks that are immedi- 
ately ahead, when railway traffic normally reaches its 
greatest volume of the year, which volume will require, 
in the words pf C. H. Buford, vice-president of the 
A. A. R., “That we'll have to do a little better job of 
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railroading than we've ever done before. The shippers 
are doing a wonderful job in helping; we railway men 
can do no less.” It is only as every employee is “on 
his toes” in every respect that the public may be con- 
vinced that its confidence in the railways is not misplaced. 


Supervision— 
More Important Than Ever Before 


IMPORTANT as skilled planning and execution of 
maintenance of way and structures operations have been 
in past years, including those of the recent prolonged 
depression, it is doubtful if they were ever more im- 
portant or essential than they promise to be in the 
months immediately ahead. As pointed out in the lead 
editorial in this issue, under the impetus of the country’s 
huge national defense program, lend-lease activities and 
enlarged industrial activities generally, the railways are 
already producing more ton miles of transportation than 
ever before in their history, and the present fall months, 
the normal period for peak carloadings, promise to see 
ton-mile figures climb to still greater heights. 

Every employee in charge of maintenance of way 
and structures work knows what this means for him. 
Enlarging traffic, with increased earnings, have always 
brought enlarged work programs, in part as a necessity 
to overcome increased wear and tear, and in part because 
the railways have the money to spend—and the days 
immediately ahead will be no exception, in spite of the 
fact that they will come on top of maintenance activities 
which, for the first eight months of the year, have ex- 
ceeded those for a like period of any year since 1931. 

Under even the most favorable general conditions, 
such prospects would call for the most careful planning 
and supervision of maintenance of way and structures 
work. Under existing conditions, with possible delays 
in the receipt of materials, the limited availability of 
cars for handling maintenance materials, a labor turn- 
over that is becoming serious in many centers of the 
country, more limited detouring of traffic to simplify 
maintenance operations, a more insistent demand that 
work be done without interference with train operation, 
both passenger and freight—and the certainty that these 
conditions will become more serious—such careful plan- 
ning and supervision are absolutely essential. 

Under these conditions, it will be necesary for those 
who are supervising maintenance operations, from chief 
maintenance officer down to and including roadmasters, 
supervisors and gang foremen, to plan their work fur- 
ther ahead; to order materials, tools and equipment 
further in advance; to reorganize their gangs and work- 
ing methods to meet changing traffic conditions ; to pre- 
pare to house the transient labor that will be required to 
fill out the enlarged needs for men; to develop new 
assistant foremen and new machine operators, in order 
that efficiency will not suffer with deflections from the 
ranks; and, on top of all this, to strive to maintain the 
enviable safety record that has been built up by tHe 
maintenance forces of the railways in recent years. 
These added responsibilities will place a heavy burden 
upon those in a supervisory capacity, but they must be 
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faced and met if the maintenance forces of the railways 
are to do their part in meeting the unprecedented 
demands that are being made upon the railways. 

To the end that these responsibilities will be met, and 
most effectively, maintenance officers must pool their 
ideas and experiences to an extent greater than ever 
before. Such interchange of ideas and experiences has 
marked the relationship of maintenance men for many 
years ; has been responsible in large measure for the out- 
standing economies that have been effected in carrying 
out maintenance operations, especially in recent years:; 
and, if continued and broadened in the light of the new 
and enlarged demands that are being made upon them, 
will go far toward solving the many perplexing prob- 
lems with which they will be faced in the days ahead. 


Labor Camps 


A Returning Necessity On Many Roads 


THE labor situation on the railways is changing rap- 
idly. Enlarged work programs are calling for expanding 
forces at a time when the selective service laws, defense 
industries and projects and revived industry generally 
are drawing heavily from the ranks of skilled mainte- 
nance of way and structures forces, and still more 
heavily from the ranks of experienced furloughed em- 
ployees and other stable classes of labor to which the 
railways have been able to look in recent years to meet 
enlarged seasonal requirements. Already in many ter- 
ritories, especially those embracing large industrial 
areas, the situation is becoming acute, not because there 
is a shortage of labor as such, but because of the short- 
age of labor with any railroad experience. 

To make matters worse, many of the best of the 
men available must be housed to meet their needs for 
shelter and to insure their dependability on the job. 
Thus, the railroad camp, and camp car, among the most 
colorful elements of earlier days of railroading, but 
largely abandoned in the more densely settled areas of 
the country during recent years of labor surpluses, are 
coming back into the picture. Railroad divisions, and 
even entire roads, that have not maintained other than 
small emergency camps for a number of years, are now 
being confronted with the need for sizable camps. Ac- 
cordingly, many maintenance of way supervisory offi- 
cers will be called upon to establish, outfit and supervise 
camps—a new experience for many of them, and one 
which cannot be assumed lightly if the full benefit of the 
expense and trouble involved is to be realized. 

Railroad camps in the active construction and mainte- 
nance years of the twenties were in marked contrast 
with those of the early days of railroad construction, 
some roads providing not only well-equipped bunk and 
dining cars, with electric lights and showers, but also 
recreation cars, and employing released passenger train 
cars for these purposes whenever possible. However, 
some railroad camps in years past have been constant 
sources of dissatisfaction to the men, sometimes due to 
their character, and sometimes due to their management 
Or supervision. Where such has been the case, they have 
likewise been a source of trouble to the railroads. 

It may be too much to expect to be able to satisfy 
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the men in every respect, because some of them are 
unreasonable in their demands, but the extent to which 
they can be satisfied with comfortable and sanitary 
conditions, and provided with substantial, well-prepared 
food, will unquestionably, be reflected in better morale, 
increased production and a smaller turnover. These 
facts should not be overlooked as new camps are estab- 
lished, with either old or new equipment, and to the end 
that they are not, all new camps established warrant the 
attention of the higher maintenance officers, as well as 
of the roadmaster, supervisor and foreman in charge. 


Shortages 


Repeat Themselves on Larger Scale 


MAINTENANCE officers today are working under con- 
ditions that are reminiscent of those that prevailed 25 
years ago, yet there are wide differences between the two 
periods. During the former one, only a few types of 
work equipment had been developed, and all of the 
machines then available were crude by comparison with 
those of today. Today any one of the larger roads has a 
greater number of units of power equipment in service 
than was in use on all of the railways 25 years ago, if 
motor cars are omitted, and the value of these machines 
as an aid to maintenance is no longer open to debate. 

Furthermore, for several years railway maintenance 
has been carried on with smaller forces than were em- 
ployed during the worst man shortages of the former 
war, despite the far more severe demands that are now 
being made on track and other structures. During the 
present working season, however, in the face of a steady 
drain of younger men into the army and of older men 
into industry, the maintenance forces have been in- 
creased considerably and more work is being done in all 
branches of maintenance than in any year since 1931. 
The question.that is disturbing maintenance officers, 
however, is not so much the present, but what the future 
will be, since traffic is increasing and train speeds that 
were unthought of 25 years ago are being maintained. 

It was frequently difficult to obtain materials a quar- 
ter century ago, and deliveries were often slow, yet, 
despite the smaller manufacturing capacity of the earlier 
period, no such extreme shortages existed at any time 
as have already developed in almost all classes of 
materials during the present crisis, although for the 
country as a whole, preparations for defense are as yet 
scarcely under way. 

In view of this situation, three courses are open to 
maintenance officers, all of which should be followed. 
They must use intensively the power machines they 
now have and purchase additional units for those needs 
that are not now covered, to insure the largest output 
per dollar expended. To the same end, they should 
examine their equipment critically, replacing with later 
models those units that are inefficient by reason of wear 
or obsolescence. They must develop and use still more 
effective methods for conserving the materials already 
in service. They should estimate their needs for the 
future, for both materials and equipment, and arrange 
their purchases so that they will be reasonably sure of 
deliveries when the need for them arises. 
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Recently the Canadian National 
found it necessary to renew the 
circle wall of the turntable at its 57- 
stall Turcot Yard enginehouse at 
Montreal, Que. Because this is an 
extremely busy location, it was nec- 
essary that the work be performed 
with a minimum of interference with 
the operation of the turntable. The 
problem was solved by construct- 
ing the new wall in precast con- 
crete sections and installing them 
as the old wall was removed. We 
are indebted for the information con- 
tained in this article to C. P. Disney, 
bridge engineer, Central region, 
Canadian National, who originated 
the design of the precast wall and 
the method of supporting the rails 





\ HEN the Canadian National found 
it necessary recently to renew the 
circle wall of the turntable at its busy 
Turcot Yard enginehouse at Mont- 
real, Que., it adopted the unusual 
expedient of constructing the new 
wall in precast concrete sections 
which were installed one by one as 
the old wall was demolished and re- 
moved. Using this method, it was 
possible to renew the circle wall with- 
out interfering: with the use of the 
turntable more than a few hours at 
any time during the project. Aside 





from the design and installation of 
the circle-wall sections, this project 
is also of interest because of the fact 
that, instead of the usual timber ties, 
the circle rail and the ends of the track 
rails are supported on and fastened 
to steel plate assemblies placed di- 
rectly on the concrete. 


The Situation 


The turntable at Turcot, which was 
constructed about 40 years ago, is 
100 ft. long and is of the through- 
balanced type. It serves a 57-stall 
engine-house, and has one outbound 
and two inbound tracks. Originally 
the circle wall was of mass concrete 
construction, being about 4% ft. by 
8 ft. in cross-section, exclusive of the 
back wall which was cast integrally 
with the main wall. In recent years 
this wall had become badly deterior- 
ated, this condition being ascribed 
largely to the fact that it had not been 
carried below the frost line and was, 
therefore, subjected to heaving and 
other destructive forces attributable 
to frost action. In the original wall 
the circle rail was supported on timber 
ties embedded in the concrete. 

Several years ago the deterioration 
of the circle wall became so pro- 
nounced that it was decided to re- 
place the wall in its entirety. Since 
this is an extremely busy location, 
with about 200 movements over the 
turntable in each 24-hr. period, it 
was necessary that the work be per- 
formed without taking the table out 





The Turcot Yard 
Turntable in Oper- 
ation, After the Cir- 
cle-Wall Renewal 
Project Had Been 
Completed 


of service more than short periods at 
any time. The original plan was to 
construct the wall in sections in the 
final position, using high-early- 
strength concrete, but this scheme 
was abandoned in favor of the plan 
for precasting the new wall in sections 
and lowering them into position with 
a locomotive crane as the old wall 
was removed in sections of corre- 
sponding length. 


The New Circle Wall 


Briefly, the new circle wall is com- 
prised of 25 precast sections or slabs, 
which span between a series of con- 
crete piers or footings, there being a 
pier at each of the joints in the circle 
wall. These piers are rectangular in 
horizontal cross-section and for most 
of their height they are 4 ft. by 6 ft. 
10 in. in plan, the latter dimension 
being normal to the tangent of the 
circle. The top surfaces of the piers 
are level except that along the out- 
side edge of each pier there is a raised 
lug, 3 in. high and 12 in. wide, which 
fits into corresponding mortise-like 
recesses in the outside bottom edges 
of the circle-wall slabs, thereby key- 
ing them in position. The piers were 
carried well below the frost line and 
were landed on hardpan, which was 
located at a depth of only a few feet 
below the bottom of the old circle 
wall. They range in height from 8.5 
ft. to 9.5 ft., and extend to a depth 
of 14 ft. to 15 ft. below the base of 
rail at the track level. 
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Turntable Circle Wall 


Of Precast Concrete 


The circle-wall sections, which are 
curved to the proper radius, were each 
cast as a unit and are L-shaped in 
transverse cross-section, being 6 ft. 4 
in. wide at the base and 5 ft. 334 in. 
high, measured from the base to the 
top of the back wall. The base slab 
of each section is 2 ft. in thickness 
while the back wall, owing to the fact 
that the rear face is slanted, varies in 
thickness from 2 ft. at the bottom to 
1 ft. 6 in. at the top. Exposed corners 
of the sections were constructed with 
a l-in. by 1-in. bevel. Ample rein- 
forcement is provided in the form of 
round steel reinforcing rods and 
second-hand rails, there being three 
56-lb. second-hand rails in the bot- 
tom of the base slab in each section. 








Above—The Old Wall Was 
Removed Piecemeal as the 
New Precast Sections Were 
Inserted. Right—One of the 
New Sections About to Be 
Lowered Into Position by a 
Locomotive Crane 


Also, a length of 100-Ib. rail, curved 
to the desired radius, is embedded 
in the top surface of the back wall of 
each section to provide an anchorage 
and a bearing for the steel plates 
supporting the ends of the track rails. 
These curved rails are in the inverted 
position, with the bottoms of the bases 
flush with the top of the back wall. 
To facilitate the handling of the 
circle-wall sections, they were each 
provided with two lifting stirrups, 
consisting of 1%4-in. round bars, 


which protrude from the upper sur- 
face of the base slab. For the most 
part, the circle-wall sections are 11 
ft. 61% in long, measured along a 
chord at the center line of the circle 
rail, not including a ™%-in. joint be- 
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sections 


tween the ends of the adjacent slabs. 
Each of the precast concrete sections 
weighed approximately 17 tons. 


Lap Joints 


To insure that the sections of the 
circle wall will function as a unit, 
adjacent sections are keyed together 
by means of joints of the lap type. At 
each of the joints, the upper half of 
the base slab of one of the sections 
overlaps the lower half of the base 
slab of the adjoining slab a distance 
of 3 in. Also the forward half of the 
back wall of one section overlaps the 
rear half of the adjacent section the 
same amount, except that there is no 
overlap for a distance of 1 ft. 43%4 
in. below the top of the back wall. 

In other words, protruding lugs on 
the lower half of the base slab and the 
rear half of the back wall (to within 
1 ft. 434 in. of the top) of one end 
face of each section engage corre- 
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sponding mortise-like recesses in the 
end face of the adjacent section. At 
each joint, those portions of the end 
faces of the two sections below the 
lap in the base slabs fit tightly togeth- 
er, but above this lap the opposing 
faces are separated a distance of %4 
in. and the space between them is 
filled with asphalt mastic. 

Nine of the circle-wall sections 
were constructed and installed during 
the 1939 working season, while the 
remaining 16 were built and inserted 
in the following year. The work of 
constructing the sections was per- 
formed at a location convenient to 
the site of the turntable, which was 
accessible both to road traffic and to 
a locomotive crane. The forms were 
so constructed, with a foundation of 
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location by means of stringer rails 
placed under the ties. All of the ten 
piers that were required for the nine 
circle-wall sections placed in 1939 
were completed before any of the sec- 
tions were installed. Both the circle- 
wall sections and the piers were made 
with concrete which was designed to 
give a compressive strength of 3,000 
Ib. per square inch. 


Installing the Sections 


The work of installing the precast 
sections was relatively simple. In 
placing the first nine sections, they 
were inserted in the wall at the rate 
of about two each day on successive 
days until all of them were in position. 
Immediately prior to the installation 
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Showing Typical Details of the New Circle-Wall Slabs and Their Supporting Piers 


ties and rails, as to permit them to 
carry a load of 500 Ib. per sq. in. 
without settlement or distortion of the 
circle-wall slab sections. 


Construction ‘Procedure 


In the 1939 program, the first step 
was to construct the key slab (with 
protruding lugs at both ends) which 
was to be the first to be installed. 
After the end forms had been re- 
moved from this section, the adjacent 
sections were cast in their proper po- 
sition relative to the first, and so on, 
working progressively outward from 
the first section until all nine sections 
had been completed. Before under- 
taking the work of casting each suc- 
cessive section, a 4-in. well-greased 
board was placed against the face of 
the adjacent section in the area above 
the lap joint. Below this joint two 
plys of building paper were placed 
against the end face of the section to 
prevent a bond in the concrete. 

In the meantime the work of con- 
structing the piers for the nine slabs 
was under way. Of necessity, the 
piers were cast in position. This work 
was carried aut under traffic, with 
the existing circle rail being carried 
across the excavation at each pier 


of the sections that were to be placed 
on a given day, the old circle wall at 
the locations of these sections was 
cut out with pneumatic demolition 
hammers, the larger pieces being re- 
moved with a crane. The new pre- 
cast sections for these locations, which 
had previously been loaded onto a flat 
car and moved to the site of the work, 
were then lowered into position by a 
locomotive crane. In this work, the 
key unit was installed first, after 
which the remaining sections were 
placed progressively outward in both 
directions in the same order in which 
they had been cast. 


Lead Joints 


Before each section was inserted, 
the ledges (both vertical and horizon- 
tal) of the protruding lugs on the end 
of the adjacent section were covered 
with %-in. by 3-in. lead strips. After 
the slabs had been erected in the final 
position, the ™%-in. joints between 
them were filled with asphalt mastic. 

In the 1939 program, the concrete 
for the ninth circle-wall section was 
placed on October 20, and that for 
the tenth pier was poured on the fol- 
lowing day. The first, or key, section 
was installed in the circle wall on 
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Sunday, November 5, and the remain- 
ing eight sections were inserted on 
successive days thereafter at the rate 
of about two each day. During this 
period it was not found necessary to 
take the turntable out of service for 
more than about two hours in any one 
day. In the 1940 program, the work 
of constructing the piers and circle- 
wall sections and of placing the latter 
was performed in much the same 
manner as in the previous year. 


Rail Fastenings 


As mentioned at the outset, the 
circle rail is supported on steel plates 
or chairs which are placed directly on 
the concrete of the circle-wall slab. 
These plate assemblies, which are sim- 
ilar to those used by this company to 
fasten rails to the decks of concrete- 
slab bridges, are spaced 1 ft. 514 in. 
apart, measured on the center line of 
the circle rail. Each assembly em- 
bodies a 1-in. by 6%4-in. by 1-ft. 5-in. 
steel base plate which is held down by 
four 1-in. by 1-ft. 3-in. bolts cast into 
the concrete, the upper ends of which 
are fitted with spring washers and 
square nuts. At each plate assembly, 
two rail clips engage the base of the 
rail, each held down by a square nut, 
with spring washer, on a 1-in. by 31%4- 
in. bolt with the head countersunk in- 
to the base of the plate. The circle 
rail is of 100-Ib. section and was pro- 
vided in 33-ft. lengths which were 
curved in the field. 

Assemblies similar to those de- 
scribed above are used also for fas- 
tening the ends of the track rails to 
the top of the circle wall. At this lo- 
cation the adjacent rails of contiguous 
tracks converge at the rim of the turn- 
table pit, the base flanges being 
trimmed to avoid their impinging on 
each other, and each pair of rail ends 
is supported by a single base plate. 
Also they are fastened together 
through their webs with track bolts 
which extend through timber filler 
blocks placed between them. 

In each of the plate assemblies on 
the top of the circle-wall, the base 
plate is 1 in. by 12 in. by 2 ft. in di- 
mensions and is held down by four 
square nuts, with spring washers, 
placed on the protruding ends of two 
l-in. U bolts which are embedded in 
the concrete in such a manner that 
they hook under the 100-Ib. rail in the 
top of the back wall. Each assembly 
embodies two clips for engaging the 
outside bases of the two rails, which 
are the same as those used for fasten- 
ing the circle rail. 

This project was carried out on the 
Central region of the Canadian Na- 
tional, of which F. L. C. Bond is vice- 
president and general manager and B. 
Wheelwright is chief engineer. 























Modern Materials 


Feature This 


Small Station 


AN outstanding example of the ap- 
plication of modern building materials 
and fixtures in the construction of 
small railroad passenger stations is 
afforded by a structure that has been 
built by the Erie at Suffern, N. Y., 
a point on its main line about 32 miles 
from New York City. By taking full 
advantage of the availability of new 
types of finishing materials in their 
wide variety of attractive colors, the 
railroad obtained a structure that is 
exceedingly pleasing in appearance, 
both inside and out, and that is en- 
tirely in keeping with the present-day 
tendency among railroads to achieve 
the last word in building moderniza- 
tion, both in new construction and in 
the rehabilitation of existing struc- 
tures. Incidentally, it is of interest to 
note that the new station is built on a 
plot of ground somewhat removed 
from the old station, which was pur- 
chased several years ago for this pur- 
pose when the railroad foresaw that 
the territory surrounding it was un- 
dergoing rapid development as a resi- 
dential district and that it was be- 
coming a center of population. 


Previous Arrangement 


Passenger traffic originating on the 
Erie at Suffern consists mainly of 
New York commuter business. Origi- 
nally this business was handled at a 
frame passenger station built in 1886, 
which was located on the east side of 


The New Erie Station 
at Suffern, N. Y., as 
Viewed From the Op- 
posite Side of Tracks 


The Erie has built a small pas- 
senger station at Suffern, N. Y.., 
which is noteworthy because of 
the fact that it incorporates the 
newer building materials and 
fixtures to an unusual degree. 
It is also of interest to note that 
the old station site was aban- 
doned in favor of a location that 
greatly enhances the conven- 
ience and safety of passengers 





The Modern Finishing Materials Used Give the Waiting Room a Pleasing Appearance 


the four-track line, that is, on the 
side adjacent to the westward tracks 
(outbound from New York). On the 
west side of the tracks, that is, on the 
side opposite the station, a passenger 
platform, together with a shelter shed, 
were provided for the use of east- 
bound (to New York) patrons. 

Not only was the old station out- 
moded as to appearance, but its loca- 
tion. on the westward side of the 


tracks was objectionable. Since the 
great preponderance of outbound 
business is eastward (to New York), 
it was necessary for many patrons to 
cross the tracks at grade to reach the 
eastward platform. The provision of 
a pedestrian subway or an overhead 
bridge offered one solution to the 
problem, but it was found that the 
cost would be almost as great as that 
of a new station, assuming that it 








682 


could be built at a location where it 
would not be necessary to construct 
a pedestrian tunnel or overpass across 
the tracks. 

The plot of ground that was pur- 
chased several years ago provided 
such a location. It is situated about 
1,100 ft. south of the old station 
at a point where a thoroughfare, 
known as Chestnut Street, is carried 
under the tracks in a subway. The 
roadway in the underpass is flanked 
by pedestrian sidewalks which could 
be utilized by railroad patrons in 
crossing from one side of the tracks 
to the other. The plot of ground, 
which is located west of the tracks 
and immediately south of Chestnut 
Street, provided ample space for a 
parking lot and is surrounded on 
three sides by paved streets. It was 
decided, therefore, to construct a new 
station at this point and to abandon 
the old structure. In addition to the 
presence of the subway, a station in 
this location would have the obvious 
advantage of being situated on that 
side of the tracks from which the 
greater part of the outbound business 
is handled. 

The new station, which is situated 
at the track level, is a single-story 
structure and is rectangular in plan, 
being 18 ft. wide and 36 ft. long, 
exclusive of the overhanging eaves. 
The roof is double-pitched and is also 
pitched towards the ends at the 
gables. On all four sides of the struc- 
ture the eaves overhang the walls 
about 3% ft., and at the southerly 
end there is an attached canopy, about 
13 ft. wide and 20 ft. long, which is 
continuous with the eave line on the 
track side of the building. Of stand- 
ard frame construction, the station is 
supported on a concrete foundation. 


Exterior Features 


The outside walls of the station 
are covered with gray cedar-grain 
asbestos-cement shingles applied over 
wood sheathing, while the roof cover- 
ing consists of mottled green rigid 
asbestos shingles of the Dutch-lap 
type, placed over roof boards laid 
tight. Hence, there is a pleasing color 
contrast between the siding and the 
roof shingles. This contrast is fur- 
ther enhanced by the use of light and 
dark shades of green on the exterior 
trim, the light shade of which matches 
the green of the shingles. 

On the station interior, the great- 
est part of the space is devoted to 
the waiting room, which occupies the 
full width of the building and is 19 
ft. long. At the southerly end of the 
station are two small toilet rooms, 
while at the opposite end, across the 
waiting room, are the ticket office and 
a small baggage room. The ticket of- 
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fice is 9 ft. by 9 ft. 6 in. in plan, 
while the baggage room is 8 ft. by 
9 ft. 6 in. These rooms are reached 
through outside doors and are not 
connected with the waiting room. The 
latter room is reached from the track 
side of the station by two doors. 

The interior of the station reflects 
even more than the exterior the ex- 
tensive use that was made of modern 
finishing materials. In the waiting 
room, the two toilet rooms, and the 
ticket office the interior finish is 
identical. The floors in these rooms 
are of marbleized asphalt tile in con- 
trasting shades of gray and green. 
The tile was furnished in 9-in. squares 
and was laid in a checkered pattern on 
a substantial wood sub-floor to pro- 
vide the necessary rigidity for this 
type of flooring. 


Flexboard Walls 


Except for a wood base board, the 
walls are covered from the floors to 
the ceilings with decorative Flexboard 
in attractive colors, which is applied 
over a backing of Douglas Fir ply- 
wood % in. thick. Incidentally, in 
applying the Flexboard, it developed 
that it was necessary to fasten the 
plywood securely with nails placed at 
frequent intervals. To a height of 
about 4 ft. above the floor the Flex- 
board is a slate color ; above this level 
it is green. Adjacent panels of the 
Flexboard are joined together with 
aluminum molding strips at the hori- 
zontal joints. The ceiling areas are 
covered with cream-colored multiple 
bevel panels, % in. thick, which are 
grooved to form 12-in. squares. Un- 
like the other rooms in the station, the 
baggage room has a concrete floor 
and walls and ceilings of tongue-and- 
groove material. 

The window sash in the station are 
of the double-hung multiple-pane 
type and are provided liberally, with 
the result that the station interior, 
especially the waiting room, has plen- 
tiful daylight illumination. All doors 
are of wood and those in the exterior 
wall of the waiting room are glazed 
in their upper portions in such a man- 
ner as to correspond with the window 
sash. The window and door frames 
and parts of the doors are painted a 
dark gray, while the window sash and 
the door panels are a light gray. 

The ticket window is provided with 
a gilded metal grille placed behind a 
panel of plate glass containing neces- 
sary openings for handling business 
and for communication between pa- 
trons and the ticket agent. On the 
waiting-room side of the ticket win- 
dow, and extending for several feet 
in both directions from it, there is a 
solid oak shelf. Ample seating capa- 
city is provided in the waiting room 
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by three oak settees, two of which are 
placed back to back while the other 
is placed along one wall. 


Florescent Lighting 


Especially noteworthy is the fact 
that artificial illumination in the wait- 
ing room and the ticket office is pro- 
vided by florescent lighting fixtures 
suspended from the ceiling. Each of 
these fixtures consists of two 48-in. 
tubes, four of which are installed in 
the waiting room and one in the ticket 
office. Lighting fixtures of the con- 
ventional type are employed elsewhere 
in the station. 

In keeping with the remainder of 
the station, the fixtures in the toilet 
rooms are of the most modern type. 
Also a modern coal-fired hot-water 
heating plant is provided, which is 
located in a small concrete-lined base- 
ment room at the south end of the 
station. This room is reached from 
the outside by a concrete stairway. 

As part of this project, a passenger 
platform 480 ft. long was provided 
along each side of the tracks at the 
station site, and at the northerly ends 
of these platforms stairways were 
constructed leading down to the side- 
walk level in the street subway. The 
platforms are of bituminous construc- 
tion on a crushed stone base and have 
creosoted timber curbs. Throughout 
the length of the station area an inter- 
track metal fence, transferred from 
the old station site, was provided. On 
the east side of, and parallel to the 
tracks, a paved thoroughfare lies di- 
rectly adjacent to the company’s 
property, and here a metal fence was 
also installed along the back side of 
the passenger platform. A small pas- 
senger shelter is provided on this side. 

As part of this project, the plot of 
ground at the station site was graded 
for use as a parking lot and was 
covered with a 6-in. layer of cinders, 
thoroughly compacted with a 10-ton 
roller. Ample provision was made for 
drainage and catch basins were in- 
stalled as necessary. To make the sta- 
tion and the parking lot readily acces- 
sible to street traffic, a U-shaped 
drive, with a bituminous wearing sur- 
face, was constructed, of which the 
entrance and exit ends connect with 
one of the flanking streets. 

This station was designed and con- 
structed under the general supervision 
of J. C. Patterson, chief engineer 
maintenance of way of the Erie, and 
I. H. Schram, engineer maintenance 
of way of the Eastern district. The 
work was under the direct supervision 
of B. Blowers, division engineer of 
the New York division, and G. C. 
Edwards, master carpenter. All of the 
work involved was performed by the 
division bridge and building forces. 











The Heavy Accum- 
ulation of Old 
Paint Was Readily 
Removed by the 
Descaling Torch 


Flame Cleaning 


Removes Paint From Concrete Tunnel 


This article describes how the Erie, 
employing this method in a pas- 
senger tunnel at Jersey City. N J. 
to remove a heavy accumulation of 
badly deteriorated paint, found it 
highly effective, without causing 
any damage whatever to the sur- 
face of the underlying concrete 





WHEN THE Erie was confronted 
recently with the extremely difficult 
problem of removing a heavy accumu- 
lation of badly deteriorated paint from 
the ceiling of a concrete passenger 
tunnel to permit repainting, it experi- 
mented with the use of flame-cleaning 
and found this method so successful 
that it was employed on the entire 
project. By this method the heavy 
coating of paint was effectively re- 
moved in a rapid and economical 
manner without causing any damage 
whatever to the surface of the under- 
lying concrete. As a matter of fact, 
it was reported that the concrete did 
not become heated at any time to the 
point where it was not possible to 
apply the hand to the surface. 

This application of flame cleaning 
was made in a passenger tunnel which 
connects a concourse under the Erie’s 
station tracks at Jersey City, N. J., 


with the Hudson & Manhattan Rail- 
road, the latter being an underground 
line that operates by means of tunnels 
under the Hudson river, between New 
York City on the east bank and points 
in New Jersey on the west shore. For 
a distance of about 300 ft. from the 
concourse under the railroad’s tracks, 
the passenger tunnel is maintained by 
the railroad. 


Details of Tunnel 


The tunnel is rectangular in cross- 
section, with a flat ceiling except for 
curved fillets or coves in the corners 
between the side walls and the ceil- 
ing. For most of their height, the 
side walls are faced with tiles but 
the coves and the ceiling are of 
painted concrete. Hence, while the 
width of the tunnel is 14 ft., the total 
width of the painted portion, includ- 
ing the coves, is 18 ft. Thus the area 
of painted concrete in the 300-ft. sec- 
tion of the tunnel maintained by the 
railroad totals 5,400 sq. ft. 

This tunnel has been in service 
about 34 years, and has always pre- 
sented a serious maintenance problem 
because of the difficulty of removing 
the old paint prior to repainting. The 
ceiling was last cleaned in 1925, and 
from that time until the recent clean- 
ing work was done, about 15 coats of 
paint, aggregating about % in. in 
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thickness, were applied. Included in 
these 15 coats were both waterproof 
and casein paints. 


Various Methods Tried 


Recently, the paint in the tunnel 
had become so badly deteriorated it 
was decided that it would be necessary 
to remove all the old material down 
to the concrete before any more paint 
could be applied. Accordingly, vari- 
ous common methods of paint re- 
moval were tried, but all of them 
proved unsatisfactory for one reason 
or another. It was after these experi- 
ments had failed that a suggestion was 
made to try flame-cleaning. There- 
fore, an Airco Style 9200 torch with 
a 4-in. descaling tip was tried experi- 
mentally, and proved highly success- 
ful, the heat of the torch causing the 
several layers of casein paint to cockle 
and crack off, while the flame dried 
the waterproof paint to a powder 
which was easily removed by wire 
brushing. The flame operation further 
left the concrete surface free of mois- 
ture, maintaining this dry condition 
for the application of new paint. It 
was decided, therefore, to employ this 
method for removing all of the paint. 

The force that was employed for 
carrying out the work consisted of a 
torch operator and two laborers, the 
duties of the latter being to wire- 
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brush the newly-cleaned surface, to 
handle the tanks of gas and to per- 
form such other incidental duties as 
were necessary. The cleaning work 
was performed at night to entail min- 
imum inconvenience to patrons. A 





Above—This View Illustrates the Deterior- 
ated Condition of the Old Paint. Below—A 
Section of the Tunnel Ceiling Showing (1) 
the Old Paint Surface (Extreme Right); 
(2) After Flame Application (Dark Por- 
tions); and (3) the Cleaned Surface After 
Wire Brushing (Light Portion) 


ventilating system with which the 
tunnel is equipped was kept in oper- 
ation while the work was in progress, 
to draw off the smoke and fumes 
created by the burning of the old paint 
coating. Also, those engaged in the 
work were provided with protective 
clothing, goggles and respirators. 

Portable screens were employed to 
protect patrons using the tunnel, and 
care was taken to protect electrical 
conduit lines and other cables from 
the flames. Illumination is provided 
in the tunnel by a series of lights 
placed on the center line of the ceiling, 
and the protection of these lights pre- 
sented something of a problem, which 
was solved by covering them with 
shades of galvanized metal when the 
burning operation was being carried 
on in their immediate vicinity. 


Rate of Removal 


The removal of the paint was car- 
ried out at the rate of about 800 sq. 
ft. each night, the cleaning operation 
being completed in about a week. Be- 
cause of the time spent in setting up 
the apparatus and in dismantling and 
removing it at the end of the work 
period, the cleaning work was actu- 
ally in progress not more than six 
hours in each night’s shift. The con- 
sumption of gases amounted to 0.42 
cu. ft. of oxygen and 0.625 cu. ft. of 
acetylene for each square foot of 
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the tunnel surface that was cleaned. 
In repainting this tunnel following 
the paint removal work described 
above, aluminum paint was used as 
it was felt that a covering of this type 
would hold its color better than the 
white paints formerly used in this 
location and that it would be more 
durable. Two coats were applied, in 
both of which the aluminum pigment 
was carried in a waterproof vehicle. 
This passenger tunnel is subject to 
strong drafts, resulting from the 
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movement of trains in the H. & M. 
tunnel, and, because these drafts ren- 
dered spray painting inadvisable, the 
repainting work was done by hand. 

The work described in this article 
was carried out under the general 
supervision of I. H. Schram, engineer 
maintenance of way of the Eastern 
district of the Erie, and P. Sobbott, 
division engineer of the Terminal 
division. Manley Smith, master car- 
penter on the road at Jersey City, was 
in direct charge of the work. 





Deep-Well Turbine 


Replaces Air Lifts 


AN example of the manner in which 
modern pumping equipment is being 
installed to advantage in the replace- 
ment of less advanced units, is pro- 
vided by an installation that was made 
recently at the enginehouse of an east- 
ern road. Formerly, the requirements 
for water at this point were served by 
two single-cased wells, 187 ft. deep, in 
which the water was brought to the 
surface by air lift and then raised by 
means cf two centrifugal pumps to an 
elevated storage tank. 

These wells were installed about 
1916, and originally each of them had 
a capacity of approximately 250 gal. 
per min. Recently, however, the pro- 
duction of the wells had been greatly 


The New Pump Is 

Installed in the 

Open Near _ the 
Water Tank 


reduced as a result of the failure of 
the screens. Hence, it became neces- 
sary to give consideration to the ques- 
tion of augmenting the water supply, 
which could be done either by re- 
habilitating the old wells or by replac- 
ing them with new installations. On 
investigation, it was found that the 
expense of rejuvenating the wells 
would be only slightly less than the 
cost of replacing them, and it was 


decided to adopt the latter course. 

Accordingly, a new gravel-wall well 
was drilled to the same depth as the 
old wells and a deep-well, motor-oper- 
ated turbine pump with a capacity of 
300 gal. per min. was installed. Later, 
it is planned to install another well 
and pump of the same type and size, 
and in the meantime the single-cased 
wells are being maintained in service 
as standby units to assist in serving 
the requirements of peak loads. 


Automatic Controls 
The new pump, which delivers wa- 


ter directly to an elevated tank about 
200 ft. from the well, is of the direct- 





connected Moturbo type manufac- 
tured by the Peerless Pump Company, 
and is provided with a weatherproof 
housing. Automatic control of the 
pump is achieved by means of a 


Mercoid regulator. Because of their 
lower cost of operation and mainte- 
nance as compared with the old pump- 
ing units, it is expected that the in- 
stallation of the turbine pumps will 
result in material savings. 














Roadmasters 
Accept Challenge 


of a New, Intensive Era 


Hold three-day convention in Chicago, September 16-18, 
with an intensive program geared to their needs as the 
railways strive to meet enlarging demands. Hear key 
men on material, labor and equipment problems; study 
six technical reports: and witness a large exhibit of the 
Track Supply Association. A complete report of the 
convention is published herewith, except for certain ad- 
dresses, which will be published in subsequent issues. 


ACCEPTING the challenge that new 
peaks in speed and intensity of train 
operation are bringing to the mainte- 
nance of way forces as the country 
gears itself to new heights of indus- 
trial activity under the impetus of its 
national defense and lend-lease pro- 
grams, members of the Roadmasters’ 
and Maintenance of Way Association 
held their fifty-sixth annual conven- 
tion in the Hotel Stevens, Chicago, on 
September 16-18, with an intensive 
program of reports and addresses de- 
signed to be of maximum helpfulness 
in meeting the enlarged responsibil- 
ities that face them in the days ahead. 
On every hand there was an atmos- 
phere of seriousness and determina- 
tion as members met session after 
session to grasp the full significance 
of the increasing demands that are 
being made on the roadway and track 
forces and to exchange ideas and ex- 
periences in the interest of meeting 
these demands successfully and with 
the greatest economy. The meeting, 
supplemented, as in past years, by an 
exhibit of maintenance of way ma- 
terials and equipment, presented by 
the Track Supply Association, was 
attended by 386 railway officers, with 
a total attendance, including ex- 
hibitors, of more than 700. 

The program, which was one of the 
most constructive in the long history 
of the association, was opened with 
an address by C. H. Buford, vice- 
president, Operations and Mainte- 
nance department, Association of 
American Railroads, who sounded the 
keynote for the entire convention in 


an outline of the large demands in 
prospect for rail transportation and a 
plea for the fullest cooperation on the 
part of maintenance of way men in 
meeting these demands successfully. 
Other addresses were made by B. R. 
Kulp, chief engineer, Chicago & 
North Western, on The Use of Cars 
and Locomotives by Maintenance of 
Way Forces in Times of Maximum 
Traffic Demands; by Fred S. 
Schwinn, assistant chief engineer, 
Missouri Pacific, on How We Can 
Meet the Requirements of an Expand- 
ing Program in a Period of Wide- 
spread Industrial Activity; by E. A. 
Clifford, chief purchasing officer, Chi- 
cago & North Western, on What We 
Face in Materials; by H. R. Clarke, 
engineer maintenance of way, Chi- 
cago, Burlington & Quincy, on What 
We Can Do. About It; by A. E. Perl- 
man, chief engineer, Denver & Rio 
Grande Western, on Streamlining 
Our Maintenance of Way Practices 
to Meet the Conditions of a Defense 
Era; and by G. R. Westcott, assistant 
engineer, Missouri Pacific, on What 
We Face in Equipment. Another ad- 
dress included in the program, and the 
special feature of the Tuesday eve- 
ning session, was by Col. L. R. 
Groves, Quartermaster General’s 
Staff, U. S. War Department, who 
discussed the extensive railway con- 
struction program of the War depart- 
ment. 

Technical reports were presented on 
Rail-End Wear—Causes and Correc- 
tion; Roadway Machines—Off-Track 
vs. On-Track Types; Gravel Ballast 
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—Its Requirements and Preparation ; 
Recent Developments in the Renewal 
of Ties; Present-Day Roadway 
Drainage Requirements; and Main- 
taining Right-of-Way Fences—Or- 
ganization and Methods. 

Still other features of the program 
included the twenty-seventh annual 
banquet on Wednesday night, ten- 
dered to members of the association 
and their families by the Track Supply 
Association, which was attended by 
683 persons, an all-time record ; and a 
“Summing-Up” session on Thursday 
afternoon, addressed by G. L. Sitton, 
chief engineer, maintenance of way 
and structures, Eastern region, South- 
ern, who reviewed the many construc- 
tive ideas developed during the con- 
vention. 

All sessions of the convention were 
presided over by John J. Clutz, divi- 
sion engineer on the Pennsylvania, 
and president of the association. All 
of the committee reports, with ab- 
stracts of the discussions which fol- 
lowed their presentation, as well as 
abstracts of the addresses by Messrs. 
Buford, Kulp and Groves, are pre- 
sented in this issue. The addresses by 
Messrs. Schwinn, Clifford, Westcott, 
Clarke and Perlman will be presented 
in subsequent issues. 


Greetings 


F. E. Morrow, chief engineer of 
the Chicago & Western Indiana—Belt 
Railway of Chicago, Chicago, and a 
past president of the American Rail- 
way Engineering Association, brought 
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greetings from his association, repre- 
senting F.L.C. Bond, vice-president 
and general manager of the Central 
region of the Canadian National, and 
president of the A.R.E.A., who could 
not be present. “I like to think about 
our association and yours, as well as 


A. B. Hillman 
First Vice-President 


the different departments of our rail- 
roads,” he said, “as a team in which 
each member has a particular part to 
play, and as each member improves his 
play, it reflects itself in a better team 
as a whole and in credit upon each 
of the other members of the team. 

“Tt is necessary for the members 
of this team to be very versatile. The 
events of past years show that we go 
from one condition to another. In the 
last 25 years we have made the com- 
plete cycle. Back in 1916, we were in 
a period of rising costs and scarcity of 
materials and labor ; then we went into 
the World war ; and then into federal 
control. Following that, we went into 
a guarantee period, to be followed by 
a considerable period when things 
were relatively bright for the railways. 
Then came the depression, during 
which plenty of materials and labor 
could be had, but we didn’t have the 
money to purchase them. Now, com- 
pleting the cycle, we are going back 
into the 1916 situation where labor 
and materials are beginning to be 
scarce, and probably will become more 
scarce. But we took all of these things 
in the past in stride as they came, and 
I have no doubt that we will take the 
events which are to follow in the same 
way.” 

Bringing greetings from the Amer- 
ican Railway Bridge and Building 
Association, H. M. Church, general 
supervisor of bridges and buildings 
of the Chesapeake & Ohio, and presi- 
dent of thet association, stressed the 
value of cooperation between the 
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members of the Roadmasters’ and the 
Bridge and Building Associations, and 
called for still closer collaboration to 
the end that the members of both as- 
sociations will be better equipped to 
meet the exacting problems of the 
days ahead. “Our associations,” he 
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Citing a field for still closer co- 
operation than exists at the present 
time, he pointed out that in these days 
of improved tools and machines much 
can be accomplished in securing the 
maximum service and return from 
this equipment by co-ordinating the 
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Roadmasters Association 
Officers 1940-41 


John J. Clutz, president, division engi- 
neer, Penna., Indianapolis, Ind. 

A. B. Hillman, first vice-president, engi- 
neer maintenance of way, C. & W. I.—Belt 
Ry. of Chicago, Chicago. 

E. L. Banion, second vice-president, road- 
master, A. T. & S. F., Marceline, Mo. 

F, O. Whiteman, 'secretary, Chicago. 

E. E. Crowley, treasurer, roadmaster, 
D. & H., Albany, N. Y. 


Executive Committee 


G. L. Sitton, past president, chief engi- 
neer maintenance of way and structures, 
Southern, Charlotte, N. C. 

(Term Expires September, 1944) 

P. Chicoine, roadmaster, C. P. R., Vau- 
dreuil, Que. 

R. L. Fox, roadmaster, Southern, Alex- 
andria, Va. 

(Term Expires September, 1943) 

H. E. Kirby, assistant engineer, C. & O., 
Richmond, Va. 

E. J. Brown, district engineer main- 
tenance of way, C. B. & Q., Galesburg, III. 
(Term Expires September, 1942) 

R. S. Kniffen, general roadmaster, G. N., 
Duluth, Minn. 

F. J. Liston, assistant superintendent, 
C. P. R., Montreal, Que. 

(Term Expires September, 1941) 

J. M. Miller, division engineer, W. M., 
Cumberland, Md. 

C. M. Burpee, managing editor, Railway 
Engineering and Maintenance Cyclopedia, 
Chicago. 





said, “have a common purpose and our 
activities have always been closely 
related. A continuation of this spirit 
of co-operation will contribute to the 
up-building of the service on which 
we all depend.” 


planning of the track and bridge and 
building forces. “The common use 
of trucks, compressors, cranes, etc.,” 
he said, “can effect large economies in 
carrying out work and in the purchase 
of equipment. Closer co-operation 
too,” he continued, “will enable the 
railways to provide still more depend- 
able transportation, and thus impress 
upon the public still more forcefully 
the vital importance of the railways 
to national security.” 

Speaking in behalf of the Track 
Supply Association, C. E. Argust, its 
president and vice-president and sec- 
retary of the Morden Frog and Cross- 
ing Works, commended the Road- 
masters’ Association on its long rec- 
ord of achievements, and offered the 
fullest co-operation of his association 
and its members in aiding maintenance 
of way men in meeting the problems 
which lie ahead. 


President's Address 


In his presidential address, Presi- 
dent J. J. Clutz reviewed briefly the 
history and purpose of the association, 
and, more especially, its work during 
the last year, and challenged those 
present, in the face of the strenuous 
times ahead, to get the maximum 
benefit from the convention. Concern- 
ing general conditions on the railways 
and the attiude of management toward 
the association, he said, in part, as 
follows: 

“During the last year there has 
been a heavy up-surge in railroad 
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traffic all over the country. This has 
resulted in larger maintenance of way 
budgets, the programming and execu- 
tion of which have required continual 
close attention on the part of road- 
masters. They have been busier than 
for many years and have had to be 
constantly on the job. In view of this,” 
he continued, “and the importance of 
keeping traffic moving, management 
has not looked with favor on anything 
tending to take supervision away from 
their properties unless there was a 
very positive advantage to be gained 
thereby. Recognizing this, your Ex- 
ecutive committee planned this as a 
‘Brass Tacks’ convention to deal with 
the special problems with which we 
are all faced as the result of present 
conditions. The committee reports are 
unusually timely and stimulating. The 
addresses, to be made by nationally 
recognized leaders in the fields in 
which they will talk, will go to the 
hearts of our current common prob- 
lems. That our managements have 
recognized the value of this program 
and have a high regard for the work 
being done by the Roadmasters’ Asso- 
ciation is evidenced by the fact that 
they have encouraged so many of you 
to attend this convention.” 


New Officers and Subjects 


At the closing session of the con- 
vention, A. B. Hillman, engineer 
maintenance of way of the Chicago 
& Western Indiana—Belt Railway of 
Chicago, Chicago, was advanced from 
first vice-president to president ; E. L. 
Banion, roadmaster, Atchison, Topeka 
& Santa Fe, Marceline, Mo., was ad- 
vanced from second vice-president to 
first vice-president ; H. E. Kirby, as- 
sistant engineer, Chesapeake & Ohio, 
Richmond, Va., and a director of the 
association, was elected second vice- 
president ; and E. E. Crowley, road- 
master, Delaware & Hudson, Albany, 
N.Y., was re-elected treasurer. Two 
new directors were elected —F. J. 
Meyer, roadmaster, New York, On- 
tario & Western, Middletown, N.Y., 
and A. L. Kleine, division engineer, 
Denver & Rio Grande Western, Salt 
Lake City, Utah; in addition, J. M. 
Miller, division engineer, Western 
Maryland, Cumberland, Md., whose 
term of office as a director expired 
with this meeting, was re-elected a 
director for two years, to fill out the 
unexpired term created by the election 
of Mr. Kirby as second vice-president. 

The report of the secretary showed 
794 members of the association in 
good standing, including 62 new mem- 
bers taken in during the year. The 
next annual meeting will be held in 
Chicago, in accordance with a pro- 
vision in amendments to the constitu- 
tion adopted, in which Chicago is 
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named as the annual convention city. 
The subjects selected for study by 
committees during the ensuing year 
are as follows: The Use of Track 
Grinders ; Extending the Life of Rail 
and Fastenings ; Recent Developments 
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in Tamping Practices; Highway 
Crossing Construction and Mainte- 
nance ; The Maintenance of Roadway 
Equipment; and The Control of In- 
juries Under Today’s Changing Con- 
ditions. 


C. H. Buford Sets Keynote 
in Address Opening Convention 








C. H. Buford 











IN AN address opening the conven- 
tion, C. H. Buford, vice-president, 
Operation and Maintenance depart- 
ment, Association of American Rail- 
roads, spoke of his high regard for 
roadmasters and their accomplish- 
ments in the past, and then said, in 
part, as follows: 

“For about a year this country has 
been trying in every possible way to 
expand production so we can become 
the Arsenal for Democracy, and there 
has been an increasing demand for 
rail transportation to keep materials 
moving for enlarging production 
schedules. Unless something unfore- 
seen occurs, there will be need for 
much more rail transportation in the 
days ahead than we are providing to- 
day. 

“T wish we knew just what this in- 
crease would amount to, but it seems 
impossible to get a correct estimate. 
Many people are making estimates, 
but they are far apart. As a result of 
this uncertainty about future trans- 
portation requirements, some people 
have tried, and are still trying, to cre- 
ate a feeling of uncertainty and con- 
fusion about the ability of the rail- 
roads to do a satisfactory job. For 
about three years this small group has 


been predicting that the railroads 
would fail and has urged that the gov- 
ernment take them over to prevent this 
failure. I do not think the President 
or any cabinet officer wants the rail- 
roads to fail, or wants to take over 
their operation. They seem to have 
plenty of problems now, and I do not 
think they are looking for more. 


Problems Before and Ahead 


“Most people who stop talking long 
enough to do a little thinking must 
realize that the United States is at 
war. When a submarine of one coun- 
try shoots torpedoes at the battleship 
of another country and that battleship 
starts on a fishing expedition for the 
submarine, using depth bombs as bait, 
those countries are at war, neutrality 
acts, editorials and broadcasts to the 
contrary. Old Uncle Sam will listen 
to a lot of talk, but he will, in his de- 
liberate way, pull off his coat and fight, 
and when he pulls off his coat a lot of 
people who have been talking about 
production are going to quit talking 
and are going to produce, and then 
things will begin to move, affecting the 
railroads. 

“IT mention these things because I 
realize that many of you were not in 
charge of maintenance work during 
the World War or the years immedi- 
ately preceding it, and because there 
may be a repetition of the problems 
we faced during those times. One of 
the difficulties was the labor problem. 
Another difficulty that we encountered 
was a shortage of material. Many 
things occurred that forced us to 
change our methods of doing things, 
but we always found a way. During 
the recent depression years, you were 
short of men and material because 
there was not enough money coming 
in to pay for all the things you wanted 
and needed. Nothwithstanding this 
shortage, you found ways to maintain 
the tracks and structures so as to per- 
mit much higher train speeds than had 
been in effect previously. I think this 
accomplishment is more outstanding 
than anything that has previously oc- 
curred in railroad maintenance, and 
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all of you here today had a part in it. 

“As business increases, with more 
trains moving, it may be increasingly 
difficult to release tracks for your use. 
You will get them for fewer hours 
each day and you may finally have to 
do most all of your work while main- 
taining traffic without delay. We have 
done this before, and can do it again. 
As the movement increases, there will 
be more need for cars and locomotives 
to handle commercial business. Trans- 
portation officers will not want to give 
you cars to load and they will look 
pretty sour when you ask for a work 
train because they might have some 
other need for the engine. Therefore, 
you should keep your requests for 
work trains to an absolute minimum, 
and when you get one, see that it has 
a full day’s work, even if it is neces- 
sary to pool the work needed by sev- 
eral departments to accomplish this. 

“Most roads are now working out 
plans to handle their current supplies 
of locomotive fuel with a smaller num- 
ber of cars. Much is being ac- 
complished in this program and I am 
sure much more will be done. I am not 
so happy, however, about revenue cars 
under load with company material 
other than coal. While it is true that 
within the last four months the aver- 
age detention under load at destina- 
tion for such cars has decreased until 
it is now less than one-third of what 
it was, it is still entirely too high, and 
you men here today are responsible 
for a lot of it. As the need for cars 
increases, and it will increase, you 
should see that your cars are unloaded 
promptly. All railroads acting through 
the Association of American Rail- 
roads have taken the position that cars 
will not be furnished for storage. This 
applies to shippers, and it applies to 
all company material as well. Your 
chief executive has agreed to the plan, 
and he is not going to be happy—and 
neither are you—if a check shows that 
you are letting cars lay around under 
load for long periods. I hope all of 
you will keep this in mind. 

“As we become more deeply in- 
volved in war, we may have to contend 
with attempts to interrupt our service. 
Your patrolmen should be constantly 
on the alert for such things. Tres- 
passing should be discouraged. See 
that there is no failure to inspect pass- 
ing trains thoroughly and to make im- 
mediate report of anything that might 
cause trouble. Bear in mind that the 
business must be handled regularly 
and rapidly, which will call for the 
uninterrupted use of tracks. There 
may be places where trouble could oc- 
cur from high water. Analyze these 
situations again and be sure you are 
prepared for, any conditions that can 
reasonably be expected. 

“Do not let the pressure of your 
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daily work cause you to lose sight of 
the need for further improvement in 
your standards and methods of doing 
your work. You and those who supply 
the equipment you use in your work 
have made wonderful improvements 
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during the last ten years, and this must 
continue at a rapid pace in the future. 
Do not let rumors or ‘tough going’ 
discourage you. Continue to handle 
your work in the same efficient way 
that you have in the past.” 


Must Reduce Use of Revenue 
Equipment in Company Services 


By B. R. KULP 
Chief Engineer 
Chicago & North Western, Chicago 











THEY say that the United States is 
not in the war, but I am not so sure 
of that. There is one thing, however, 
of which I am sure, and that is that 
the railroads of the country are now 
being subjected to traffic demands 
larger than ever before—demands 
that are as great, or perhaps greater 
than those made upon them during 
the peak year of the World War. 

Since the fall of 1940, the railroads 
have been delivering an average of 
5,000 carloads of defense material ev- 
ery day to 140 government defense 
plants, camps and other projects. I 
am informed reliably that not a single 
one of these projects has been delayed 
as the result of any failure in railroad 
transportation. This record is a cred- 
it to our industry and is one that must 
be maintained. 

Along with this achievement, it is 
a known fact that the railways have 
fewer cars and locomotives than they 
had in 1929. Nevertheless, during 
1940 they made a new high record in 
operating efficiency. The average 
amount of freight carried per train 
was greater than ever before, and 


this freight was transported at an 
average speed never surpassed. This 
was made possible in large measure 
by better equipment and a better 
track structure—locomotives will han- 
dle trains of heavier tonnage; cars 
are in better condition; more care is 
taken to see that each car is loaded to 
capacity; and the roadbed has been 
improved through heavier rail and 
better ties and ballast. 

As you know, the business that is 
now being offered to the railways con- 
sists largely of all kinds of war ma- 
terials and is consigned to various 
ports along both our east and west 
coasts. This material must be deliv- 
ered, and I am satisfied that our rail- 
roads can and will handle the job 100 
per cent. In addition to these mate- 
rials, we must not forget our own 
need, that is, the materials going into 
the many defense projects being 
erected all over the United States by 
our federal government. You must 
remember that all of this business is 
in addition to the traffic carried by 
the railroads during normal times. 

I mention all this to impress upon 
you the vast volume of business that 
is being offered the railroads today, 
and to point out that in order that the 
railroads can handle this business, it 
is necessary that each of you do your 
part in seeing that every car is kept 
in active service. To illustrate what 
I mean, let me take all the cars in 
service on all of the roads of the 
country today and create what we 
may call an average car. While this 
car will be in service the full 24 hours 
of the day, its daily forward move- 
ment, on the basis of average per- 
formance, is only 42.6 miles, and the 
average time of movement is only 
about 2% hours. So you see that, on 
the average, 2114 hours out of each 
24 are lost to car movement. How 
can this lost time be saved and the 
forward movement of the average car 
increased ? 

You men who have to do with 
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maintenance and construction can all 
do your part by observing the follow- 
ing suggestions: Analyze your work- 
train requirements more carefully; 
give the operating department ade- 
quate notice as to when and where 
equipment will be required; discuss 
your work-train requirements with 
your operating department officers so 
that the closest possible co-operation 
can be obtained ; co-operate with oth- 
er departments, combining require- 
ments where possible, thereby elimi- 
nating additional work-train service ; 
investigate the possibility of utilizing 
a regularly-scheduled train for a 
couple of hours, thereby eliminating 
the necessity for a full-time work 
train ; secure the co-operation of your 
superintendents, train dispatchers and 
other division officers in order to keep 
your work trains moving with as lit- 
tle delay as possible ; and load cars to 
maximum capacity consistent with car 
capacity and safety. 

Among other things, give preferred 
attention to foreign cars and consid- 
eration to the class of equipment 
ordered and to the direction the load 
is to move. For example, on the road 
with which I am associated, stock 
cars move empty westward. With this 
in mind, all classes of company ma- 
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terial that can be loaded in stock cars 
westbound are moved in this class 
of equipment. 

Furthermore, extra precautions 
should be exercised at this time of 
maximum traffic demands to guard 
against all possible damage to equip- 
ment while it is under your jurisdic- 
tion, and still further, maintenance 

nen should be on the alert when 
trains are passing to observe defec- 
tive equipment, such as hot boxes, 
defective brake’ beams, car wheels, 
etc., and warn engine crews when any 
defects are noted. In case such warn- 
ings are not observed by train crews, 
the train dispatcher should be notified 
as promptly as possible. 

Last, and of possibly greatest im- 
portance, unload equipment promptly 
and release it as soon as it is unloaded. 
I noticed recently in a release by the 
Association of American Railroads 
that the government agencies and con- 
tractors involved in the large-scale 
defense projects referred to previous- 
ly are unloading and releasing cars in 
an average time of only 134 days per 
car. A recent check on our railroad 
of company material under load indi- 
cated definitely that we all had a job 
on our hands to equal this record. 
Since we are expecting industries to 
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release cars promptly, it is not unrea- 
sonable to expect that you men, if 
necessary, will be required to equal 
their record in releasing cars loaded 
with company material. 

The drive to release cars from com- 
pany material service to revenue serv- 
ice continues. W. C. Kendall, chair- 
man of the Car Service division of the 
A.A.R., stated recently that “as of 
August 15, we were able to show a 
reduction of 3,000 cars loaded with 
company coal, as compared with Aug- 
ust 1, and a reduction of 900 cars 
loaded with other company mate- 
rials.” 

A campaign on the road with which 
I am associated has reduced the time 
for cars under load with company 
material from approximately four 
days to two days, and we are striving 
to make further reductions. If each 
of you will keep in mind that every 
piece of equipment that you might 
have tied up on some maintenance or 
construction project is required now, 
and bear in mind that the equipment 
may be necessary to transport mate- 
rials of vital importance to our na- 
tional defense, I am sure that you will 
do your part in aiding the railroads to 
build up a record of transportation 
that will be long remembered. 


Rail-End Wear—Causes and Correction 
| Report of Committee 


THE Scriptures say that “The poor 
ye have with you always,” and this 
may throw some light upon why we 
are always finding so many troubles 
in rail joints. Certainly, the rail joint 
is the poorest part of railway track, 
and unless we can find some way to 
rid the tracks of joints, we will have 
these poor spots with us always. 

The responses received from mem- 
bers of the committee to a request for 
information show clearly the value of 
the work of this association, for near- 
ly all of the members reported the use 
on their roads of practices which are 
very close to the recommendations 
which have been made by this asso- 
ciation from time to time during its 
many years of activity. 

The subject assigned to our com- 
mittee covers a number of factors in 
railway maintenance. Rail-end wear 
takes in not only the abrasive wear 
of the heads of the rails at their ends, 
but includes also the batter, the chip- 
ping, and the failure of the rail ends 
In various other ways; also, the wear 
of the bearing surfaces of the tops 
and bottoms of the joint bar and of 
the corresponding contact surfaces of 
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the rail head and base ; the bending of 
the rail and of the joint bars ; the wear 
of the bottom of the rail and of the 
top of the tie plates; the wear and 
failures of the bolts, nuts and washers 


or springs; and finally, the ties, bal- 
last and roadbed, particularly as to 
drainage. Is it any wonder that some 
members of this committee, practical 
trackmen as they are, state that 75 per 
cent of track maintenance labor is ap- 
plied at or near the rail joints? 


Rail-End Chipping 


Following the order set up in our 
subject assignment, it is appropriate 
first to list the kinds of rail-end wear 
and failures which must be consid- 
ered. The most common type of rail- 
end wear is the battering of the top 
faces of the rails due to the pounding 
of the wheels in passing over the 
joints. In many cases the battering of 
the rail ends is greatly increased by 
the chipping out of a flake of metal 
from the head of the rail at the end, 
and the thicker the chip the greater is 
the amount of batter resulting. 

In the days when Bessemer steel 
rails were used, far fewer chipped 
ends and less batter were found than 
is the case today, but at that time, 
wheel loads and the density of traffic 
were less than they are now, and cer- 
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tainly the speed of train movements 
was much less. The greater amounts 
of wear and batter under present 
conditions are offset to a considerable 
extent by the fact that we now are 
able to build up the rail ends by weld- 
ing, thereby extending the life of the 
rails and providing better-riding track. 


Earlier Type Largely Overcome 


The earlier type of chipped-end 
rails usually had its inception in the 
metal in the heads of the rails flowing 
toward the ends and producing an 
overhang or projecting lip at the top. 
In cold weather, when the contraction 
of the metal in the rail opened up 
wider spaces between the rail ends, 
these overhanging projections extend- 
ed into the gap between the rails and 
did little or no damage. However, 
when the expansion of the steel, due 
to warmer weather, brought the rail 
ends together, the pressure produced 
between the projections caused a chip 
of metal to break out of the head of 
one and sometimes both rails. 

In recent years, the practice of 
hardening the running surface of the 
rails at the ends by means of heat 
treatment, and the cross grinding of 
the upper edges of the rail ends, have 
largely remedied the old kind of chip- 
ping. But recent experience indicates 
that the heat treatment causes some 
rails to develop chipping, which 
crumbles out in small pieces. Also, in 
some cases, rail ends which have been 
built up by welding develop chips 
which cover the end of the rail to a 
depth which is dependent upon the 
depth of the weld. 

Figure No. 1 shows, in the center 
vertically, a medium depth of chip 
which seems to have resulted from a 
horizontal split, or fissure, due to a 
flaw or seam in the steel. The chips 
on both the right and the left appear 
to be due to weld failures. This fig- 
ure, at the top, shows a view of the 
face of each chip; in the middle, a 
view of the end of each chip; and at 
the bottom, the fracture faces of the 
chips. Note that the end views show 
cross grinding on the two outside 
chips, but none on the center chip. 
The center chip came from a rail 
which is known to have been cross 
ground shortly after laying, and where 
it is also known that no building up 
by welding occurred. 


Other Types of End Failures 


Another type of failure which has 
been found in recent years, but rarely 
if ever in earlier times, is a head fail- 
ure at the end of the rail. In this 
kind of failure—(Fig. 2)—the head 
of the rail breaks out at or near the 
junction of the head and web and 
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usually extends back only to the first 
bolt hole or very little past it. It seems 
that this kind of failure is due to 
loosely bolted joints, where the bolt 
holes are large enough to allow the 
leverage of the angle bars to bear 
against the head of the rail, without 
bringing vertical pressure between the 
bolt and the web of the rail surround- 
ing the bolt hole. 

Still another type of rail-end fail- 
ure is the bolt-hole break shown in 
Fig. 3. Such failures almost always, 
if not always, show considerable wear 
of the bearing surfaces of the head 
and base of the rail and the joint bars, 
indicating loose bolts and poor sup- 
port from the ties. In this case it 
seems that the contact between the 
bolts and the rail metal surrounding 
the bolt holes is effective before very 
much force is brought about between 
the head of the rail and the tops of the 
angle bars. 

This type of failure is found most 
often where poor ballast, such as 
mixed gravel and marine shells, is 
used for the track support. It is found 
less often in dirty gravel ballast and 
still less often where better ballast is 
used. Also, even in poor ballast, bolt 
hole breaks, in nearly all cases, occur 
at joints which are buried at highway 
crossings, motor car set-offs, plat- 
forms, etc., where the necessity for 








pulling up planking or other filling-in 
material to tamp up low spots in track, 
causes loose joints to be neglected. 


Joint Bar Failures 


In addition to the failure of rail 
ends, as already outlined, the failure 
of joint bars is a factor of much im- 
portance. In the early days of rail- 
roading, joint bars were but flat iron 
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bars bolted against the webs of the 
rails to keep them in line, with no 
thought of bridging the wheel loads 
from one rail to the next. Experience 
soon proved that the rails had to be 
so joined together that the wheels 
could pass from one rail to the next 
with as little jolt as possible. It seems 
that the first plan adopted for this 
purpose, after the strap joint, was the 
rail chair joint. The rail chair joint 
was designed to be supported upon a 
single tie, with equal lengths of the 
adjacent rails bearing upon the chair 
and held in line by shoulders across 
the plate, very similar to the present- 
day double-shoulder tie plates, which 
are intended to keep the rails in line. 


Development of Joint Bars 


The next development was the fish- 
plate joint bars, which were designed 
to make contact with the head and 
base of the rail by fitting into the top 
and bottom slopes of the fishing space, 
but which were not allowed to make 
contact with the web of the rail. This 
was a great improvement over the 
previous types of joints, but was still 
not enough. Therefore, some engi- 
neer brought forward the idea of add- 
ing more metal to the fish plate to 
give it greater strength. As it was 
not practical to add much metal at 


Fig. 1— The Top 
Faces, Ends and 
Fracture Faces of 
Three Sizable Rail 
End Chips 


the top, the increase was added at the 
bottom, with the angle bar resulting. 

To provide against the creeping 
movement of the rail, the base of the 
angle bar was made to extend far 
enough beyond the base of the rail to 
permit the punching of spike slots and 
the anchoring of the rails against 
creeping by spiking in the slots. Some 
damage to the rail ends is caused by 
the movement of the ties and the dis- 








October, 194! 


turbance of the ballast which results 
invariably from this method of 
anchoring the rails against creepage. 


Building Up Rail Ends 


To combat wear and failures of rail 
ends, it is necessary that, in so far as 
is possible, each case of wear or fail- 
ure be met with a proper remedy. The 
abrasive wear throughout the running 
surface of the rail cannot be avoided, 
but might be decreased through im- 
provement in the wearing quality of 
the steel by incorporating greater 
hardness or toughness. Rail-end bat- 
ter may be, and usually is, exagger- 
ated by a bending down of the joint 
bars and the rail ends. To correct 
such batter, the amount of abrasive 
wear of the bearing faces of the joint 
bars and of the head and base of the 
rails—also the bends in the bars and 
rails—should be taken care of along 
with the surface batter. 

On most railways it is considered 
advisable to build up rail ends when 
the combined batter and bending 
shows three one-hundredths of an 
inch or more low. The proper pro- 
cedure to be followed in making such 
repairs has been improved in recent 
years to consist of removing the joint 
bars and then, after cleaning and oil- 
ing them, to reverse and reapply them. 
After they have been reapplied, the 
joint ties are properly tamped up to 
surface, and then those rail ends 
which require it are built up by weld- 
ing, using either the gas or electric 
process. 

In repairing rail ends, they should 
be built up slightly higher than the 
desired finish, and then ground back to 
a true surface by means of a power- 
driven grinder. If this practice is not 
followed, the welds which chance to 
be built too high must be brought 
back to the correct height by the use 
of a “flatter” and a sledge hammer. It 
is difficult to do a good job of finish- 
ing the surfaces of the rails with a 
“flatter” because the spread of the 
flame of the torch is not wide enough 
to bring to a forging heat at one time 
all of the width of the rail head nec- 
essary to allow the spreading and 
lowering of the excess metal to the 
desired surface by that means. 


Flatter-Finished Welds Low 


A recent check of newly-built-up 
rail ends (some of them while still 
hot) where a flatter finish was de- 
pended upon, showed that 75 per cent 
of the joints inspected were from 0.01 
to 0.02 in. low. The welders had be- 
come overly careful not to build up 
the rail ends to such an extent that the 
flatter must be used. If a grinder had 
been available, the welds would have 
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been finished a trifle high, then ground 
back to a true surface at very little, if 
any greater, cost. In addition, it 
would have permitted the cross-grind- 
ing of the rail ends. 

Where the batter and wear are 
heavy and the bending of the joint 
bars and rails is considerable, it is 
best to have the joint bars reformed 
to correct both the bend and the wear, 
or to secure new bars made to refill 
the wear of the rail. After reapplying 
the bars, the joint should be surfaced, 





Fig. 2—A Head Failure at the End of a 
Rail, Showing Piece Broken Out 


and then the rail ends should be built 
up by welding, following with the 
grinder, as already set forth. 


Spot Joint Welding 


It is not uncommon to find in rail- 
way tracks an occasional joint where 
the rail ends are battered or chipped 
much more badly than the average. 
Such cases are sometimes so bad that 
the rail, or rails, involved are removed 
from the track. Where cases of bat- 
ter of about 0.06 in. or more are 
found, it usually becomes a question 
of whether to remove the rail from 
track and replace it with a renewal 
rail, or to send a welder to repair it 
in place. The only other alternative is 
to leave it in place and to have track- 
men spend the time necessary to tamp 
the joint up at frequent intervals. The 
members of this committee who an- 
swered a question on this subject give 
the cost of tamping up such a joint 
as from 3% to 2% man-hours, and 
estimated that such a joint.will re- 
quire resurfacing at least four times 
a month, and usually twice each week. 

To send a welder and helper out 
to build up such joints will cost from 
about $1.50 to $3 per joint, depending 
largely upon the frequency of the bat- 
tered ends to be built up. To change 
out the rail and move it to the tool 
house will cost not less than $5 per 
rail, with the repair of the rail and 
further handling yet to be accounted 
for. On a heavy-traffic railway, it is 
more than probable that the mainte- 
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nance of a welding gang on each road- 
master’s district to take care of such 
bad rail ends, as well as to repair 
worn frogs and switches, would be 
an economical practice. 


Out-of-Face Welding 


Another question which comes up 
in connection with the building up of 
rail ends is that of building them up 
“out-of-face.” According to the Man- 
ual of the American Railway Engi- 
neering Association, the term “out-of- 
face” means—“Completely and con- 
tinuously over a given piece of track, 
as distinguished from work at dis- 
connected points only.” All members 
of this committee who answered the 
query on this subject gave 0.03 or 0.04 
in. as the amount of batter which jus- 
tifies the building up of rail ends. 
Also, they gave 50 per cent, or more, 
battered joints, as the number which 
will justify out-of-face welding. 

It seems doubtful, however, that 
out-of-face welding can be justified, 
for in measuring up the amount of 
batter of rail ends, even in track which 
is scheduled for renewal of the rails, 
an occasional joint will be found 
which is not more than 0.01 in. low, 
and many more joints will be found 
which are not more than 0.02 in. low. 
Rail ends which have carried traffic 
to such an extent, with not to exceed 
0.02 in. of batter, cannot be improved 
very much by welding, and they may 
be damaged instead. 

Where the cost of building up rail 
ends is reckoned in cost per joint, 
these slightly worn joints, which re- 
quire but little work to be done upon 
them, bring down the average cost 
per joint. However, if the cost is fig- 
ured on a “per mile” basis, every joint 
which can be skipped lowers the cost, 
not only per mile, but also in fact. 


Corrections for Chipping 
Due to End Hardening 


If a large number of chipped-end 
rails are found among rails which 
have been end-hardened, it may be ad- 
visable to try to remedy the trouble 
by again heating the rail ends and 
providing some means for retarding 
the rate of cooling. Quick cooling of 
steel hardens it, while slow cooling 
softens it. 

If only a few rails develop the deep 
chip failures, the best remedy is apt 
to be building them up by welding. If 
the chipping is too deep for welding, 
the rail can be cut off, one foot or 
more, and reused where a short rail 
is needed. If horizontal fissure chips 
occur, make sure that the cut is back 
to sound metal. 

Head breaks at the ends and bolt- 
hole breaks can likewise be cut off, 
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and the rails reused as short rails. 
This can be done with safety because 
these types of failures are the result 
of neglected maintenance and repre- 
sent no indication of faulty metal. 
The correction for these types of fail- 
ures consists primarily of giving clos- 
er attention to joint maintenance in 
crossings and at other points which 
are difficult to get at. 


Correcting Failures of Bars 


Not much can be done to prevent 
failures of joint bars after they are 
delivered for use, so new bars should 
be built for strength and accurate fit, 


Fig. 3—Bolt-Hole Breaks Almost Always 
Indicate Loose Bolts and Poor Joint Support 


and the flange should not be slotted 
for spikes. More joint bars of types 
in general use have broken from the 
corner of a spike slot than from any 
other cause. This is because of the 
sharp angles of the spike slots. Some 
joint-bar failures seem to result from 
the impact of unbalancéd engine driv- 
ers, when such blow chances to strike 
at a joint, while others are due to the 
bars having been overheated prepara- 
tory to shearing and punching. 

Both bars of a rail joint seldom be- 
gin to show cracks at the same time, 
but if one bar becomes cracked or 
broken and is left in service, it is nat- 
ural that the opposite bar will become 
overloaded and will fail. If reason- 
able watch is kept for cracked joint 
bars, and if those found to be cracked 
are replaced promptly, there is prac- 
tically no danger to trains. 

Many joint bars become worn to 
such an extent that the rail ends can- 
not be kept in good surface. In many 
such cases the bars can be corrected by 
removing them from the track and 
having them reformed, or by having 
the worn parts of the bars restored by 
welding. In some cases the wear of 
joint bars is overcome by the use of 
metal shims inserted between the bars 
and the rail. Some roads have found 
their joint bars bending downward at 
the centers, thus causing low spots in 
the track, and have devised methods 
of overcoming this by straightening 
the bars in the track. 

Present-day wheel loads of locomo- 
tives, along with the high impact 
forces which result from modern high 
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speeds, cause excessive stresses in all 
parts of the track structure. This re- 
sults in very high bolt tension, fre- 
quently applied, and causes many bolt 
failures. 

If the bearing faces of the joint 
bars, and of the underside of the head 
and the top side of the base of the rail, 
were made horizontal, the reactions 
of wheel loads passing over the rails 
would be 100 per cent vertical, with 
no outward thrust on the joint bars 
and bolts. With each bearing face be- 
ing at 14 deg. from the horizontal, 
however, a horizontal component of 
the force, or the load, results. This 
horizontal component of the load 
passing over the joint, multiplied by 
a trigonometrical function of the com- 
bined angles, gives the amount of the 
force which acts upon the bolts. The 
calculations and tests made by a com- 
mittee of the American Railway Engi- 
neering Association show that for a 
40,000-Ib. wheel load passing over a 
joint, the stress in the bolts would 
normally be between 7,000 and 8,000 
Ib. Therefore, a tension of 2,000 Ib. 
in each bolt of a four-bolt joint should 
be sufficient to keep the joint bars in 
proper position. 

Experience has shown that it is de- 
sirable to use some form of washer 
on each track bolt which has enough 
spring power and spring travel to 
maintain at least 2,000-Ib. pressure 
per bolt on the joint bars for an ap- 
preciable distance of travel, to offset 
the loss of pressure due to the wear 


Fig. 4—Welding Has Proved Effective in 
Correcting Many Rail End Failures 


of the joint parts and possible fatigue 
of the metal. The tension of the bolts 
should be kept as nearly uniform as 
possible, and care should be used not 
to run nuts up too rapidly when using 
machine bolters. 

It is difficult to determine the ac- 
tual bolt tension in joints, for the rea- 
son that many track bolts are rolled 
with a slightly tapering threaded por- 
tion or with slightly distorted threads. 
This increases the torsional force re- 
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quired to tighten them, and in some 
cases bolts are broken before they 
have even drawn the joint bars to 
full contact. 

To prevent the freezing of the 
joints, the bearing faces of the bars 
and rails, and also the bolts, should be 
well oiled before application. 


Maintenance of Joints 


Care should be taken to keep the 
track well drained, especially at and 
near the joints, for wet spots in track 
soon become low spots, causing 
pounding and batter of the rail ends, 
and as the low spots get lower, more 
water settles into them. Rail-end wear 
makes necessary larger maintenance 
expenditures than any other track 
weakness or failure. It seems, there- 
fore, that the elimination of rail ends 
is so desirable that much greater ef- 
fort and study should be devoted to 
the subject of continuous rails than 
has as yet been given. 


Committee—C. W. Baldridge (chair- 
man), asst. engr., A. T. & S. F., Chicago; 
J. H. Dunn (vice-chairman), rdm., N. Y. C. 
& St. L., Ft. Wayne, Ind.; G. W. Benson, 
supvr. b. & b., C. of Ga. Macon, Ga.; 
R. W. Bonney, gen. rdm., S. A. L., Jack- 
sonville, Fla.; M. D. Carothers, div. engr., 
Alton, Bloomington, Ill.; M. L. Denny, 
supvr., I. U., Indianapolis, Ind.; H. E. 
Durham, rdm., K. C. S., Pittsburg, Kan.; 
F. L. Etchison, gen. rdm., A. C. L., Rocky 
Mount, N. C.; R. H. Gilkey, div. engr., C. 
of Ga., Savannah, Ga.; W. Goodwin, III, 
supvr., Sou., Winston-Salem, N. C.; W. H. 
Haggerty, supvr., N. Y. N. H. & H., New 
Rochelle, N. Y.; G. S. King, supvr., Sou., 
Blackville, S. C.; J. D. Kirkland, supvr., 
C. R. I. & P., Topeka, Kan.; F. B. Lafleur, 
rdm., S. P., Lafayette, La.; W. H. Mc- 
Nairy, supvr., Sou., Branchville, S. C.; 
J. M. Miller, div. engr., W. M., Cumber- 
land, Md.; P. F. Muller, rdm., C. & W. I, 
Chicago; D. V. O’Connell, rdm., C. & 
N. W., Chicago; C. W. Russell, rdm., Sou., 
Greenville, S. C.; L. M. Denny, supvr., 
N. Y. C., Indianapolis, Ind.; G. L. Sitton, 
ch. engr., m. w. & s., Sou., Charlotte, N. 
C.; and J. A. Rust, rdm., Sou., Winston- 
Salem, North Carolina. 


Discussion 


A. Chinn (Alton), pointing out the 
difficulty of ever attaining conditions 
at barred joints comparable with 
those in the main body of the rail, 
said that he looked hopefully to the 
day when longer rails would become 
readily available. In this, Chairman 
Baldridge agreed, stating that an 
A.R.E.A. committee was studying 
this specific problem, looking for- 
ward to the time when long rails will 
be the rule, with little rail less than 
1,000 ft. in length in the track. 

Answering a question, G. L. Sitton 
(Sou.) said that many thousands of 
joints on his road had been built up 
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by the oxy-acetylene method, and 
that so far as he was able to discern, 
there was no greater rate of break- 
age in these bars than in any other 
bars in the track. 

Several members, including E. L. 
Banion (A.T. & S.F.) and Mr. Chinn, 
felt that reformed bars were more 
satisfactory than built-up bars. Like- 
wise, there was a general feeling that 
there is an important place for metal 
shims in overcoming joint bar wear, 
it being pointed out, however, that to 
secure effective and satisfactory re- 
sults, the wear at each joint must be 
measured with precision and the 
proper size shims applied. 

E. E. Crowley (D. & H.) spoke 
conservatively of the advantages of 
the continuous welded rail on his 
road, but admitted that routine main- 
tenance in the territories laid with 
such rail was somewhat less. He 
cautioned, however, that they still 
have problems of line and surface 
where such rail is laid, and that some 
of the welded joints have shown 


Off-Track Versus 
On-Track Roadway Machines 


The relative merits of Off-Track 
and On-Track roadway equipment are 
of vital concern to every maintenance 
officer. Managements are not inclined 
to authorize the purchase of expensive 
equipment unless definite savings can 
be shown. Data must be presented to 
show the savings that can be effected 
and the advantages resulting from the 
operation of the machines desired. 
The acceptance by railroad manage- 
ments of the economies of power tools 
and work equipment is strikingly 
manifested by their yearly purchases 
of these machines. More than seven 
and one-half million dollars were 
spent last year for work equipment, 
a large portion of which was of off- 
track types. 

An example of the savings pos- 
sible through the use of off-track ma- 
chinery in roadway operations has 
been demonstrated by the Denver and 
Rio Grande Western. In 1937 its dirt 
and rock-handling equipment consist- 
ed of 11 steam ditchers and 4 2%4-cu. 
yd. track-mounted steam shovels. The 
work train expense in 1937 was $348,- 
000. By 1940, the majority of these 
machines were scrapped and replaced 
by a number of crawler draglines, 
shovels, bulldozers, and front end 
loaders, at a cost of $85,000. The 
work train expense in 1940, when 
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apparent signs of secondary batter. 

O. Suprenant (D. & H.) was more 
favorable to the continuous rail con- 
struction, pointing out that, in his 
experience, maintenance costs were 
reduced sharply. 

Changing the subject, Mr. Banion 
cautioned against the indiscriminate 
building up of rail ends; he stressed 
the need for seeing that the ends of 
new rails are of exactly the same 
height when laid in the track; and 
urged the necessity of finishing rail- 
end welds to a perfectly true surface. 
Referring to that part of the report 
dealing with chipped rail ends due to 
expansion and rail creepage, Mr. 
Suprenant pointed out that much of 
such rail damage could be avoided 
through the use of an adequate num- 
ber of rail anti-creepers. 

Professor R. E. Cramer (U. of 
Ill.), spoke at some length of the rail 
investigations that have been con- 
ducted at the University of Illinois, 
and brought out that many cracks in 
the ends of rails, resulting in chip- 
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more than twice the amount of work 
was done than in 1937, was $53,000, 
a saving on work train expense alone 
of nearly $300,000. In addition, a 
further saving was effected in the cost 
of the work done by off-track ma- 
chines as the operators lived in outfit 
cars near their jobs and worked their 
machines almost continuously, while 
the on-track machines suffered fre- 
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ping, had been found to be due to 
corrosion fatigue, developing as the 
result of cross grinding. He said 
that greasing the slot surfaces had 
been found effective in preventing 
such failures. 

At another point in the discussion, 
the importance of properly oiling or 
greasing joints, especially in the fish- 
ing areas, was brought out, as well 
as the importance of proper bolt ten- 
sion. In the latter regard, Chairman 
Baldridge stressed the value of a 
suitable coil spring washer, both in 
determining the proper tension in 
joint bars initially, and in maintain- 
ing this tension. It was also brought 
out that great care should be exer- 
cised to apply joint bars properly, 
and that when power wrenches are 
used to tighten bolts, the nuts should 
not be run up to a tight fit too rapid- 
ly. In this regard L. M. Denny 
(N.Y.C.) said that on his territory 
he uses power bolting machines only 
in high gear, finishing the tightening 
of all bolts by hand. 


quent delays due to their going to and 
from their work from their tie-up 
points and due to train delays. 


Crawler Draglines and Bulldozers 


Crawler draglines and shovels can 
be used economically on bank widen- 
ing, ditching, filling bridges, line 
changes, channel changes and many 
other types of work. In May, 1941, 
six of these machines, varying in ca- 
pacity from 3% to 1% cu. yd., and do- 
ing the tvpes of work just mentioned, 
handled 55,260 cu. yd. of dirt and rock 
at costs ranging from 3.6 cents to 5.2 
cents and averaging 4.7 cents per 
yard, while a steam ditcher, working 
at some small washouts by digging 
into loose rock slides and hauling the 
material an average of three-fourths 
mile, handled 1,680 cu. yd. at a cost 
of 54 cents per yard. These costs in- 
cluded the expense of loading, unload- 
ing and moving the machines between 
various points. 

On bank-widening work, draglines 
working along fills of moderate height 
can place dirt for approximately 3.6 
cents per yard, while on high fills 
where they can reach about half way 
to the top, the material can be placed 
by building a road about half way up 
the side of the fill. The dragline then 
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works along the road, using the road 
material to complete the job. The cost 
of this work is 6 cents per yard. If 
the fill is too high to handle in this 
manner, a dragline or shovel and 
trucks can be used and the material 
placed for 11 cents per yard where 
the hauls do not exceed 1,000 ft. 

A line change which involved a 
channel change, long hauls and part 


rock excavation was made on one 
railroad by using shovels, trucks and 
bulldozers, at a cost of approximate- 
ly 30 cents per yard. Another railroad 
made a line change in mountain terri- 
tory which consisted of lining a curve 
in 15 ft. to remove tracks from a slide. 
The face varied from 20 to 80 ft. in 
height and was composed of alternate 
layers of hard shale and rock, the 
layers being from 3 to 10 ft. in depth. 
A large bulldozer, a 11%4-yd. shovel, 
and four 4-yd. trucks were used, with 
an average haul of 700 ft., 17,000 cu. 
yd. of shale and rock were handled 
for 15% cents per yard. 

Bulldozers are used economically 
in bank widening work when the 
height does not exceed 8 ft. On low 
fills up to 3 ft. high, the blade may be 
angled and dirt placed by plowing 
parallel to the track. For heights be- 
tween 3 and 8 ft., bulldozers work at 
right angles to the track and shove 
the material directly in place. Large 
bulldozers working in desert territory 
widening banks ranging from 3 to 6 
ft. high by widening the subgrade 4 
ft. on a side, completed 9,000 to 
11,500 ft. of bank per day on one side 
at a cost of less than 2 cents per yard. 
A crawler shovel loading air dump 
cars did the same type of work for 
approximately 15 cents per yard. 

Rock and dirt slides can be cleared 
by the use of off-track equipment eco- 
nomically and in a fraction of the 
time required by on-track equipment. 
On one slide 500 ft. long and varying 
from 4 to 9 ft. in depth, a work train 
with a clamshell worked ten hours 
and made hardly noticeable progress ; 
a large bulldozer was then started on 
the slide and the track was in opera- 
tion six hours later. 
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In another instance, a cloudburst in 
a canyon caused 19 large wash-ins. 
Previous similar wash-ins in this ter- 
ritory had required 3 to 4 days to 
clear with work trains and ditchers 
working from each end. This time a 
1%4-yd. crawler dragline, a 11%4-yd. 
crawler shovel and a bulldozer were 
placed on the job and track was in 
service in less than 24 hours. The 


Crawler Tractors, 

With a Variety of 

Attachments, Are 

Taking Many Op- 

erations Off From 
the Tracks 


principal saving effected by using off- 
track machinery was the expense of 
detouring trains several hundred miles 
which would have been necessary if 
old methods of clearing the slides had 
been used. 

In a winter operation, a small bull- 
dozer with a snow blade kept switch 
stands clear and the leads of a 13- 
track yard open during several severe 
snow storms, saving the time of eight 
laborers and several hours work train 
expense, handling snow plow during 
each storm. 


Front End Loaders 


Crawler front end loaders are eco- 
nomical for cleaning ditches, provided 
the ditches are not too wet. One load- 
er with a one-yard bucket, ditching 
cuts from 300 to 1,000 ft. long with- 
out interfering with train operation, 
handled 4,175 cu, yd. in one month for 
4.6 cents per yard. If the cuts do not 
exceed 500 ft. in length, bulldozers 
may be used to shove the dirt from 
the ditches, the cost being approxi- 
mately the same. Ditching in the same 
territory with work trains handling a 
steam ditcher formerly cost in excess 
of 50 cents per yard. 

In May, 1941, two large bulldozers 
and two combination bulldozer front 
end loaders doing ditching and grad- 
ing for new tracks and various other 
maintenance jobs, handled 26,210 cu. 
yd. of dirt and rock, at an average 
cost of 4.9 cents per cu. yd. This in- 
cluded the cost of loading, moving 
and unloading the machines when 
moving to different locations. 

A few scrapers or carryalls are now 
being used by railroads, but little in- 
formation is available as yet regarding 
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the cost of work performed by them. 
Contractors have used these machines 
extensively for several years and on 
large grading jobs where earth exca- 
vation is handled and the hauling 
distance is not excessive, these ma- 
chines are reported as being superior 
to others in most cases. The principal 
uses of these machines by the rail- 
roads are for grading for new lines, 
line changes, track extensions and 
yard extensions or additions. 

Two crawler compressors, operat- 
ing 16 tampers each and connected to 
them by 100 ft. of flexible hose, sur- 
facing track in slag ballast territory 
with a maximum raise of 2 in., aver- 
aged 4,800 ft. per day while three 
track-type compressors with 2,000 ft. 
of metal air line, operating 32 tamp- 
ers in the same territory, averaged 
3,300 ft. per day. 

A test was made for one week be- 
tween an old model on-track com- 
pressor and a new crawler-type com- 
pressors, operating the same number 
of tampers under similar conditions 
and on adjoining territories. The gang 
handling the on-track compressor 
used 10 per cent of the total gang 
labor for moving the compressor and 
handling air lines. The crawler com- 


A Crawler Dragline in Bank-Widening 
Operations 


pressor gang used only 4 per cent of 
the total labor for handling the com- 
pressors and flexible air lines. 


Motor Trucks 


The use of trucks results in sub- 
stantial savings for bridge and build- 
ing and water service gangs, motor car 
and machine maintainers, scale inspec- 
tors and track gangs in some terri- 
tories. The trucks haul men and ma- 
terials economically within a 50-mile 
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radius, eliminating the hazards and 
delays of motor car operation, sav- 
ing the expense of moving outfit cars 
at frequent intervals and allowing the 
men to be at home each night. 

A cloudburst caused wash-ins on 
three branch lines. These wash-ins 
were about the same size and each re- 
quired 15 men approximately one 
hour to clear them. A truck and one 
gang cleared the wash-ins and were 
on duty only 5% hours. If gangs 
had used motor cars, the cost to clear 
the line would have been at least 
twice as great. 

Truck or crawler cranes are much 
more economical for unloading or 
loading rail and other heavy material 
than on-track cranes as they may be 
moved along the cars or the cars may 
be pulled by them while an on-track 
crane requires switching for each two 
cars loaded or unloaded, unless an 
adjoining track is available. 

When unloading rail for a large 
relay job, draglines of 14 to % cu. yd. 
type are much more economical than 
on-track machines, provided the rail 
is loaded on flat cars or cars with 
drop ends as the machines proceed 
from car to car and an entire train can 
be unloaded without switching. 

In territories where sidings are 
available and not more than five miles 
apart, especially on branch lines where 
the rail relaid is not heavier than 90 
lb., rail cars are spotted on sidings or 
spurs, the rail is unloaded by a drag- 
line and placed on heavy-duty push 
cars pulled by motor cars, and distrib- 
uted. The dragline is then used for 
laying the rail, after which it loads 
the scrap rail on push cars which are 
hauled to spurs where the rail is piled 
for loading on cars. The usual sav- 
ing by this method is the cost of a 
work train for approximately the same 
time that the dragline and push and 
motor cars are used in distributing 
and picking up the rail. 


Weed Mowers 


Off-track weed mowers are much 
more economical in some territories 
than the on-track type, as the track 
mowers require a section foreman, 
two laborers and two flagmen and 
have frequent train delays, while the 
off-track machines work. continuously 
and only two men are required. The 
off-track mower also mows station 
grounds, weeds and brush near road 
crossings where the view is obstruct- 
ed, and in locations where noxious 
weeds are prevalent the entire right 
of way is mowed before the weeds go 
to seed and spread. 

One or more railroads are now suc- 
cessfully using crawler cranes for lay- 
ing rail. These machines are equipped 
with flanged wheels which are raised 
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and lowered hydraulically. While defi- 
nite information has not been re- 
ceived as to costs, as compared to 
track-type cranes, the off-track ma- 
chines have certain definite advan- 
tages, as they can be taken off the 
track at any point, instead of having 
to go to the nearest siding, and at the 


A Number of Types 
of Off-Track Tie 
Tamper Power 
Units Are Now 
Available 


close of the day’s work they are re- 
moved from the track and are on the 
job ready to start the next day’s work. 

Committee—A. L. Kleine (chairman), 
div. engr., D. & R. G. W., Salt Lake City, 
Utah; C. J. Jaeschke (vice-chairman), div. 
engr., M. P., Little Rock, Ark.; M. R. 
Black, supv’r., L. & N., Etowah, Tenn.; 
E. J. Brown, dist. engr., C. B. & Q, Gales- 
burg, Ill; A. L. Campbell, rdm. S. P, 
Alturas, Cal; M. H. Dick, eastern editor, 
Railway Engineering and Maintenance, 
New York; W. T. Elmes, rdm., P. & L. E., 
Pittsburgh, Pa.; W. O. Frame, supt., C. 
B. & Q., Centerville, Ia.; E. A. Gill, supv’r., 
Sou., Batesburg, S. C.; J. R. Hamilton, 
div. engr., D. S. S. & A., Marquette, Mich. ; 
T. E. Meadows, supv’r., Sou., Emporia, 
Va.; A. G. Reese, engr. m. of w., C. & S., 
Denver, Colo.; F. E. Schaumburg, rdm., C. 
& N. W., West Chicago, Ill.; W. Smock, 
supv’r., Sou., Somerset, Ky.; H. L. Stand- 
ridge, supv’r., C. R. I. & P., Little Rock, 
Ark.; G. E. Steward, rdm., S. P., Merced, 
Cal.; F. W. Tomlinson, Jr., transitman, 
Penna., New York; T. L. Williamson, 
rdm., S. P., Winnemucca, Nev.; W. C. 
Radford, supv’r., Sou., Chester, S. C.; W. 
L. D. Johnston, supv’r., Sou., Shelby, N. 
C.; and D. H. Whisler, asst. engr., Penna., 
Philadelphia, Pennsylvania. 


Discussion 


Answering a question, Chairman 
Kleine explained that the costs given 
in the report include out-of-pocket 
expenses, such as wages, repairs and 
fuel, but do not include interest or 
depreciation. Explaining the man- 
ner in which crawler draglines are 
used on his road in unloading rail, 
he said that two such units, equipped 
with lift lines, are used in each in- 
stance, one being placed on a car at 
each end of the string of cars to be 
unloaded, The machines then work 
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toward each other, each of them un- 
loading rail on a given side of the 
track. Mr. Kleine emphasized that 
ingenuity must be used in developing 
ways in which off-track equipment 
can be employed in place of work 
trains. G. L. Sitton (Sou.) expressed 
the view that it is desirable to be 


conservative in discussing the sav- 
ings that can be expected with off- 
track equipment. 

Explaining the apparently high 
cost of operating work trains on his 
road in 1937, as given in the report, 
Mr. Kleine said that conditions are 
such that work trains must frequent- 
ly be operated 16 hr. daily, thereby 
involving considerable overtime pay- 
ments. In this connection, E. E. 
Crowley (D. & H.) pointed out that, 
since the figures on savings given in 
the report were compiled, conditions 
have changed in that the volume of 
traffic being handled by the railroads 
is substantially greater so that the 
importance of performing work with 
off-track equipment has increased. 

Answering a question, Mr. Kleine 
stated that the economical limit of 
haulage, using front-end loaders, is 
about 800 ft. and that, where the 
length of haul is greater than this, 
trucks loaded by a power shovel or 
dragline would be more economical. 

Answering a question put by Mr. 
Crowley regarding the recommended 
size of tie-tamping outfits for use 
with off-track power plants, Mr. 
Kleine recommended the use of 16- 
tool outfits. E. L. Banion (A. T. & 
S. F.) said that crawler compressors 
of both the 4-tool and 8-tool sizes 
are used on his road, and expressed 
the view that the 8-tool unit is very 
desirable for use with extra gangs. 
In view of the increasing importance 
of mechanization, C. C. Pelley (I. C.) 
suggested that it might be desirable 
to depreciate machines at a relatively 
rapid rate in order that they can be 
retired within a reasonable length of 
time and be replaced with newer and 
more modern equipment, 
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Railroads Play Large Part in War 
Departments’ Huge Construction Program 


By COL. L. R. GROVES 


Chief, Operations Branch, 
Construction Division, 
Office of the Quartermaster General 


WHEN the present emergency was 
declared, there were certain vital es- 
sentials that had to be provided—in- 
creased man power, housing facilities, 
and enormous quantities of supplies, 
arms and ammunition. To the Con- 
struction division, Office of the Quar- 
termaster General, fell the task of 
providing the housing as well as the 
ordnance facilities. 

The over-all cost of the temporary 
emergency construction program for 
the fiscal year ending June 30, 1941, 
was in excess of $1,500,000,000. It in- 
cluded more than 450 projects at 250 
different points, scattered from coast 
to coast, as well as operations in 
Puerto Rico, Hawaii and the Panama 
Canal zone. The general program un- 
dertaken was divided as follows: 

Troop housing 332 projects — 
$880,000,000. 

General hospitals, 9 projects—$21,- 
000,000. 

Ordnance facilities, 48 projects— 
$533,000,000. 

Chemical warfare, 10 projects— 
$7,380,000. 

Storage depots (other than am- 
munition and explosives), 26 projects 
—$73,000,000. 

Miscellaneous, 38 projects—$19,- 
000,000. 

First and foremost on this program 
was the demand for troop housing, 
which called for providing shelter for 
1,195,000 men by June 30, 1941. On 
that date, new construction was avail- 
able for 1,214,000 men. This troop 
housing included 69 camps, canton- 
ments and replacement training cen- 
ters (with a capacity of 20,000 to 
60,000 men each) ; 30 reception cen- 
ters; 52 harbor defense projects; 16 
air corps projects; 110 housing proj- 
ects; and 38 miscellaneous projects. 


Speed Essential 


But troop housing alone was not 
sufficient. Vast plants had to be con- 
structed for the ordnance department 
if our rapidly-expanding army was to 
be armed. Work on these ordnance 
and other manufacturing plants was 
stepped up by means of extra shifts, 
and today ordnance equipment and 
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ammunition are rolling out of these 
plants with constantly increasing mo- 
mentum. 

It can be readily seen from this pro- 
gram that the essential requirement 
was speed and more speed; without 
the facilities and efficiency of the rail- 
roads of the United States, this speed 
would have been impossible. Within 
the average construction project the 
railroad was a prime essential during 
construction activity, and the con- 
struction of railway lines was gen- 
erally among the first work under- 
taken by the contractors. The railroad 
was used not only to move material 
but to transport the workers back and 
forth over the job. 

So far in the present fiscal year, the 
construction of four additional major 
camps has been authorized, in addi- 
tion to increases and enlargements in 
the present facilities. Also, 23 new 
ordnance plants have been authorized, 
as well as major additions to the old 
ones. The present estimated cost of 
the construction program has now 
reached a point above $2,000,000,000. 
As in the past, railroad transportation 
facilities will play a highly important 
part in this program. 

In all of these projects, the Con- 
struction division has found occasion 
to build a large amount of railroad 
trackage. The various projects that 
were underway as of August 2, 1941, 
will require the construction of a total 
of 1,256 miles of railroad, most of 
which had been completed. This figure 
will be greatly increased by the new 
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contracts, as the ordnance plants 
alone, completed or under way, will 
require 1,356 miles of tracks. 

The railroads have been most co- 
operative in more ways than in the 
actual transportation of materials. As 
an example of their extra-curricular 
activities, there were instances, one at 
Fort Bragg, N.C., and another at Fort 
Dix, N.J., in which it was found that 
needed hospital facilities were avail- 
able except for the heating plant which 
was as yet uncompleted. In each in- 
stance, a locomotive was rented for a 
nominal sum, and was used for fur- 
nishing the necessary steam for the 
hospital, thus making it habitable. The 
railroads have also aided in solving the 
housing problems in several instances 
by operating special commuter trains 
between cities and the project sites. 


Ravenna Ordnance Plant 


The Ravenna ordnance plant, lo- 
cated at Ravenna, Ohio, on a plot of 
ground aggregating approximately 36 
sq. mi., will, when completed, be the 
largest shell-loading plant in the 
United States. This plant is served by 
nearly 123 miles of railroad lines, dis- 
tributed as follows: 

Manufacturing areas 
Storage areas 

Service tracks 
Connecting tracks and 

classification yards 
Storage depot 
Temporary construction ; 

Controlling factors of railroad con- 
struction were set up by the War de- 
partment as follows: 

(1) Maximum grade—1 per cent 
compensated (later relaxed to permit 
1.75 per cent grade). 

(2) Maximum curvature—12 deg. 

(3) Trackage throughout length of 
loading lines (approximately 4,000 
ft.) to be level. 

(4) In front of each storage build- 
ing the track to be level to prevent cars 
from rolling, as derails were prohib- 
ited. 

The alinement of the railroad plan 
was varied wherever possible to fit 
the terrain to best advantage, but 
building locations held us to definite 
locations at many points. Maximum 
grades were used frequently to keep 
excavation quantities to a minimum. 
This was desirable because the plant 
site is generally rolling, and even with 
a 1.75 per cent grade, cuts and fills as 
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high as 20 ft. were required in places. 
Both excavation and fill slopes were 
made 1¥ tol. 

Creosoted crossties, 100-lb. A.R.A. 
relay rail, tie plates and 12 in. of slag 
ballast, were used in the track con- 
struction, the depth of ballast being 
increased to 15 in. in places where 
poor subgrade conditions were found. 


Solved Drainage Problems 


The ground water was unusually 
high in the plant area and several 
swampy places were encountered. Side 
ditches along the tracks and outlet 
ditches were used to drain these low 
places, and produced a dry, stable sub- 
grade. In deep cuts, pockets of very 
wet material were found, usually a 
blue clay that was comparable to 
quicksand. Here, a system of closed 
side drains across the subgrade, using 
perforated pipe backfilled with slag, 
dried out these pockets in a remark- 
ably short period of time and pro- 
duced a stable subgrade. French 
drains of crushed slag were placed 
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through the track subgrade at regular 
intervals. Throughout the yard areas, 
these crushed slag drains were in- 
stalled across the full width of the 
grade at intervals of about 50 ft. Cul- 
verts are mostly of reinforced con- 
crete pipe, and, because of our in- 
ability to secure structural steel or re- 
inforcing steel in a reasonably short 
period of time, multiple-pipe struc- 
tures were-used in streams having 
considerable drainage areas. 

In spite of attempts made to locate 
the railway as much as possible in lo- 
cations where subgrade and drainage 
conditions were favorable, this could 
not be done in all cases. In some areas, 
pockets of virtual quicksand were en- 
countered. Here, piling was driven, 
making submerged trestles. In some 
areas, special side drainage was neces- 
sary to collect ground water and carry 
it to drainage ditches. Where this oc- 
curred adjacent to the track, clay tile 
and vitrified pipe, backfilled with slag, 
were used in the drainage system. 

Due to peculiarities in the track lay- 
out and operating conditions, it was 


Recent Developments 
in the Renewal of Ties 


DURING the last 15 years, annual 
tie renewals on the railroads of the 
United States have decreased nearly 
50 per cent. This noteworthy reduc- 
tion has been brought about in part 
through improved protection against 
mechanical wear, better selection of 
tie materials, improved inspection 
standards and the preservative treat- 
ment of tie timber—the latter, in-so- 
far as increased tie life is concerned, 
being by far the most important. In 
addition, better ballast and drainage 
conditions, and more careful inspec- 
tion of those ties to be renewed have 
also had influence in producing great- 
er service from track ties. Regardless 
of the enormous reduction in annual 
renewals required, the cost of cross 
and switch ties, plus the labor re- 
quired for their installation, is still 
the largest single item of roadway 
maintenance expense on most rail- 
roads. 

Tie renewals have been a matter 
of keen and earnest discussion for 
more years than most of us can re- 
member. During the last three or four 
years especially, a large number of 
articles, addresses and letters bear- 
ing upon this subject have been pub- 
lished. One of the most informative 
of these was the address by H. R. 


Report of Committee 














Clarke, engineer maintenance of way 
of the Chicago, Burlington & Quincy, 
before this convention last year. 

In covering its assignment, your 
committee feels that it should report 
facts relative to the subject, rather 
than attempt to set up recommended 
practices. Therefore, it has briefly 
summarized much that has been said 
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necessary to install a railroad signal 
system over a large part of the plant 
trackage to facilitate train and car 
movements. This system, equipped 
with semaphore light signals and 
motor-driven switches, is interlocked 
throughout and arranged for remote 
control. The system was designed by 
the Union Switch & Signal Co., and 
was installed by the contractor under 
our supervision. 

During the first 11 months of con- 
struction, the Ravenna plant received 
by rail 7,500 cars of slag ; 650 cars of 
lumber ; 500 cars of steel; 155 cars of 
machinery; 365 cars of reinforcing 
steel; 700 cars of railroad ties; 450 
cars of sand; 600 cars of brick; and 
4,208 cars of miscellaneous material, 
making a total of 15,148 cars. This 
means that an average of 1,377 cars 
were received per month. When we 
consider that similar large quantities 
of material are required at all of our 
defense projects, it is easy to visualize 
the magnitude and importance of the 
part that the railroads are playing in 
our national defense program. 


and written before, and has presented 
some of these facts in a different light, 
with the hope that its efforts will be 
of some service. 


Renewing Switch Ties 


There has been much discussion in 
the past relative to the relative ad- 
vantages and disadvantages of spot 
and out-of-face renewals of both 
cross and switch ties. At one time 
untreated white oak was used gen- 
erally for switch ties. White oak is 
highy resistant to spike cutting and 
other mechancal wear, and the serv- 
ice life of the individual ties was un- 
usually fairly uniform. It was the 
usual practice to renew white oak 
switch ties out of face—that is, a 
complete set at one time, since gen- 
erally nearly all of the ties in the set 
reached the end of their service life 
at about the same time. 

At the present time, however, 
creosote-treated red oak and soft 
woods have replaced white oak al- 
most altogether as switch tie timber. 
These woods are more susceptible to 
mechanical wear than white oak and 
the length of their service life appears 
to be more variable. As 2. result, it is 
the usual practice at the present time 
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to make spot renewals of switch ties, 
renewing only such individual ties as 
have reached the end of their useful 
service. The turning or cutting of 
switch ties which have become badly 
spike cut, but which are otherwise 
sound, is also common practice at the 
present time. 


Spot vs. Out-of-Face 
Renewal of Crossties 


There is a considerable difference 
of opinion among maintenance of way 
officers as to the relative advantages 
and disadvantages of spot and out-of- 
face renewals of crossties. Some advo- 
cate the spot renewal of crossties as 
and when the individual ties reach the 
end of their useful service life, and, on 
sections of track which are being re- 
surfaced, would remove only such ties 
as have less than one or two years 
service life remaining. By this meth- 
od, practically the maximum service 
life is obtained from all crossties. It 
follows that the advocates of this 
practice generally contend that the 
need for resurfacing should be en- 
tirely independent of the necessity for 
tie renewals, and should be done only 
when required for other reasons. It 
is generally conceded, of course, that 
when tie conditions become extremely 
bad and a very large percentage of the 
ties have to be renewed at one time, 
the need for resurfacing is also in- 
dicated. 

Two common objections to the all, 
or nearly all, spot renewal of ties are, 
first the unequal bearing produced be- 
tween the old ties and the new ties 
that are spotted in, which sometimes 
results in rough track, continuing to 
the time when the new ties, through 
general maintenance, can be tamped 
to an equal bearing, and second, the 
added cost of spot renewal over that 
of renewals carried out during re- 
surfacing operations. The latter ob- 
jection, if sufficient accurate cost data 
were available, should be susceptible 
to economic evaluation. Unfortunate- 
ly, most railroads are sadly lacking 
in usable data on the cost of tie re- 
newals, as well as on the cost of most 
other maintenance operations. 

The Chesapeake & Ohio, however, 
has developed considerable informa- 
tion on the relative number of man- 
hours required for digging in ties in 
stone and gravel ballast as compared 
with the man-hours required for spot 
renewals in similar ballast when giv- 
ing the track a raise of two inches. 
These data indicate that it costs ap- 
proximately 16 cents per tie less to 
renew ties in rock ballast while raising 
track. In gravel ballast, the cost on the 
same basis is approximately 21 cents 
per tie less“ Assuming an average life 
of tie of 25 years, the value of each 
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year of service life of a creosoted 
crosstie will usually be from 10 to 12 
cents. It would appear, therefore, that 
the sacrifice of more than two years’ 
service life of a tie for the sake of 
the lower installation cost obtained 
while renewing when surfacing, is 
questionable. Also, the tendency of 
foremen and others, when track is 
being raised, to be somewhat pessi- 
mistic about the remaining service 
life in a tie which they think should 
be removed, should not be overlooked. 

Some maintenance officers advocate 
the renewal of ties during the process 
of raising and resurfacing track so 
that the necessity of making spot re- 
newals by digging in is practically 
eliminated. This practice can be ac- 
complished in several ways. One of 
these is by the deferment, in-so-far as 
possible, of the renewal of ties which 
have reached the end of their service 
life until such time as resurfacing 
operations become necessary for other 
reasons. This, obviously, for a period 
of time, throws the load carried origi- 
nally by an expired tie upon the ad- 
jacent ties. In these times of heavy 
traffic and high speeds, this practice 
is not generally considered advisable 
and is probably not followed to any 
extent except on lines that carry light 
and slow traffic. 

A second method is to make re- 
surfacing operations almost entirely 
dependent upon the renewal require- 
ments ; that is, if more than a certain 
number of ties per rail have to be 
renewed, resurfacing will be under- 
taken regardless of other conditions. 
The economies of this method also 
should be susceptible to mathematical 
determination, provided sufficient cost 
data are available. These economies, 
of course, will depend upon the 
amount saved by renewing ties while 
resurfacing, as compared with digging 
in a similar number of ties. This 
saving will be offset by the added cost 
of surfacing, which should be ad- 
justed to take into account the amount 
of time which would elapse before 
the track would have to be resurfaced 
because of conditions other than re- 
quired tie renewals. Some spot re- 
newals of ties will, of necessity, be 
required if either of the two methods 
outlined is followed; however, there 
is no question but that. with either, 
the number of spot renewals would be 
reduced very materially. 

A third method of making tie re- 
newals while surfacing is to carry out 
periodic resurfacing operations over 
all main tracks of the system every 
three to five years. At the time this 
resurfacing is done, all ties are re- 
moved which cannot be expected to 
last until the next regular resurfacing 
is scheduled. This method, unques- 
tionably, makes the necessity for spot 
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renewals in main tracks practically 
nil. It also probably results in ex- 
ceptionally well maintained track. The 
most serious objection to this method 
is the possibility of added cost, this 
added cost being brought about 
through the sacrifice of useful tie life 
and through the incurrence of surfac- 
ing costs in advance of when such 
surfacing is necessary for reasons 
other than tie renewals. On the other 
hand, this method may result in ap- 
preciable reductions in general main- 
tenance costs. Outright condemnation 
of any method of tie renewals for 
purely economic reasons should be re- 
served until we are possessed of more 
factual cost data than are now gen- 
erally available. 


Section vs. Specialized Gangs 


Whether tie renewals should be 
made almost entirely by small section 
gangs, or whether, in-so-far as pos- 
sible, such renewals should be made 
by larger specialized gangs, leaving 
to the section gangs only incidental 
renewals which would be more ex- 
pensive to handle by the larger gangs, 
has become a question of controversial 
discussion. It seems to be conceded 
generally, at least in-so-far as opinion 
is concerned, that, given a sufficient 
density of renewals, say more than 


100 to 150 per mile, the larger spe- 
cialized gangs will renew ties more 


cheaply than section gangs. These 
economies are brought about largely 
through the reduction in supervision 
overhead, and in the specialization of 
work. 

With the specialized gang assigned 
to the work of tie renewals alone, one 
man or a group of men can be as- 
signed to the same task for several 
weeks, or even for the entire season. 
The men can be selected in accordance 
with their adaptability to certain 
operations, and through their con- 
tinued practice in a given task can, 
undoubtedly, become much more pro- 
ficient in it than can section men who, 
of necessity, must change from one 
type of work to another almost con- 
stantly. The most serious objection 
which is then raised to specialized 
gangs is with regard to the quality of 
the results that are produced. It is 
said by some that the motivating in- 
terest of those in charge of these 
gangs is production, and that they, 
therefore, are inclined to slight the 
work, leaving behind much additional 
work for the section gangs to do. 
Others contend, and it*appears with 
reason, that this is merely a matter 
of supervision, and that, given proper 
supervision, the large specialized 
gangs will do just as good work and, 
in some cases, even better work than 
that done by section gangs. 
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At the present time, most tie re- 
newals in connection with resurfacing 
operations are made by specialized 
or extra gangs. Other work besides 
that of actually renewing the ties is 
probably often the controlling factor 
in this. With certain notable ex- 
ceptions, most spot renewals are and 
have been made by section gangs. The 
use of specialized gangs in the spot 
renewal of crossties will be discussed 
later in this report. 

Probably the decision as to whether 
to use specialized gangs in tie re- 
newals does and should depend al- 
most entirely upon local conditions. 
These conditions may include length 
of season, kind of ballast, volume of 
traffic, availability of local labor, and 
density of tie renewals. The last is 
probably the most important. It ap- 
pears that during the last few years 
the trend has been towards the spe- 
cialized gang ; however, with the con- 
tinued reduction in density of tie re- 
newals, brought about through the 
use of treated ties and other improved 
conditions, as already pointed out, 
this trend in the future may swing 
back toward the small section gang. 


Mechanical Aids for Renewals 


Probably the most interesting phase 
of the subject we are now discussing 
is the various machines which have 
been developed to aid in the work of 
tie renewals. The reason why this has 
not been mentioned previously is that, 
while some use is now being made 
of such machines, practically all tie 
renewals are still being made by pure- 
ly hand methods. The importance of 
these machines, therefore, is not in 
their present use, but rather in the 
possibility of their future develop- 
ment. While unsuccessful experiments 
were made with tie pulling machines 
as much as 25 years ago, the major 
development in tie pullers, as well as 
in other machines used in connection 
with tie renewals, has been within the 
last three or four years. So far as 
your committee can determine, the 
machines which are now used in mak- 
ing tie renewals consist of tie pullers, 
tie saws and tie-bed shapers. Four 
types of tie pullers have been placed 
on the market within recent years. 


Tie Pullers 


One type consists essentially of a 
rectangular steel bar which, when in 
use, connects with the ball of each 
rail and extends between the rails; a 
pair of jaws which grip the ties; and 
a lever arm for actuating the jaws. 
The steel bar is made in two parts, 
connected by a wooden block or splice 
fitted inside the rectangular bar to 
provide insulation between the rails. 
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The pair of jaws which grip the tie 
are fitted to the lever arm, which is 
connected to the crossbar. The lever 
arm contains a socket to which a 
standard lining bar can be applied for 
operating the tie puller. 

The tie is pulled with a jacking 
motion of the lining bar, with the 
operator standing on the tie which is 
being removed. Forward motion of 
the bar releases the jaws and auto- 
matically sets them back close to the 
rail. A pulling motion, on the other 
hand, forces the jaws to grip the tie 
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tightly and, in addition, moves the tie 
the distance allowed by the lever arm. 
The operation is continuous and the 
puller does not have to be reset. Be- 
fore the tie is removed, spikes must be 
pulled and tie plates removed, except 
that in the case of single shoulder tie 
plates, the tie plates on the leaving 
end of the tie may remain in place. 
This tie puller weighs about 54 Ibs. 
and is relatively inexpensive. For this 
reason, it is adaptable for use with a 
small section gang. 

This tie puller was developed on the 
Alton some time before it was placed 
on the market and has been used on 
that road for a number of years. A 
test was made last year on the Elgin, 
Joliet & Eastern, and ten of them are 
now in use on that road. 

A second type of tie puller consists 
of gripping jaws attached to a hori- 
zontal ratchet jack. When in use, this 
puller sets entirely on the end of the 
tie outside of the rail. The jack bears 
against the web of the rail and is 
operated by a lever with a lining bar. 
This puller has to be reset each time 
the full length of the ratchet jack 
has been reached. Three resettings are 
usually required on an ordinary cross- 
tie. When the lining bar is removed, 
the unit is always in the clear of 
traffic. It weighs about 80 Ib. and is 
relatively inexpensive. The Southern 
Pacific Lines in Texas and Louisiana 
have used this type of tie puller rather 
extensively in renewing crossties, in 
turning switch ties and in other types 
of track work. 

A third type of tie puller consists 
essentially of two cables which are 
wound on capstans. In operation, this 
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puller is placed on top of the tie out- 
side of the rails and works against 
the adjacent rail. The cables are ex- 
tended under the rails to the opposite 
end of the tie where they are con- 
nected to a plate which has bearing 
on the end of the tie. To remove the 
tie, the cables are then wound on the 
capstans by a lever and ratchet. This 
puller has two speeds and develops 
great power. It weighs somewhat in 
excess of 100 lb. 

Still another type of tie puller con- 
sists of a heavy spike-studded bull 





wheel operated by a lever and ratchet, 
all of which is mounted in a heavy 
cast steel frame. It has both a high- 
speed and a low-speed operating lever. 
The low-speed lever develops con- 
siderable power and is used to start 
the tie in motion. After the tie has 
been loosened from its bed, it can 
usually be moved considerably more 
rapidly with the high-speed lever. In 
operation, this puller is placed on one 
end of the tie outside of the rail and 
heavy jaws engage the base of the 
rail. The operator stands on the tie 
and, by means of the lever, turns the 
bull wheel and forces its spikes into 
the tie to be removed. This tie puller 
weighs more than 200 lb. When it 
is being moved, it can be pulled back 
toward the center of the track until 
two rollers rest upon the head of the 
rail. It can then be moved along the 
rail to the next tie that is to be re- 
moved. 

An inherent disadvantage in all 
types of tie pullers yet developed is 
that they will not pull a tie which has 
been considerably rail or plate cut 
unless, before pulling, the tie is adzed 
to the base of the rail. Also in the 
use of most types of tie pullers, care 
must be taken in pulling the: tie to 
avoid raising, or cocking, the rail. 
This is especially true if the tie which 
is to be pulled is under rail of 100 
Ib. section, or lighter. Also, if a tie 
pulls especially hard, and the rail is 
light, the track may, in some in- 
stances, be thrown out of line. In 
view of these facts, it must be con- 
ceded that the perfect tie puller has 
not yet been developed; however, it 
is believed that those now available 
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are worthy of consideration and can, 
under certain conditions, probably be 
used to advantage. 


Tie Saws 


The tie saw is a power machine 
which operates on the track and cuts 
the ties just inside the rail. It has a 
pressed steel frame on which the saw, 
and a gasoline motor by which it is 
powered, are mounted. The saw itself 
is a long tapered vertical steel blade, 
oscillating parallel to the rail, the cut- 
ting stroke of which can be adjusted 
to any width of tie. A saw sharpener 
is also mounted on the frame. 

The tie which is to be removed is 
cut into three pieces. The saw first 
makes a cut on the inside of one rail 
just clear of the tie plate, and is then 
turned to make a similar cut adjacent 
to the other rail. In practice, a large 
number of ties are first cut along one 
rail, and the machine is then turned 
to make the final cut in the same ties. 
The entire machine weighs less than 
300 Ib. and is so constructed that it 
can be removed from the track easily 
by two men. 

There is no question but that the 
tie saw is a useful machine, but like 
most other labor-saving machinery, 
the actual savings which can be ef- 
fected depend largely on local condi- 
tions. Where renewals are largely in 
groups and adjacent renewals occur 
with considerable regularity, there is 
probably little economy in the use of 
this machine. However, where re- 
newals generally occur singly and are 
not too widely spaced, its use has been 
found to be very advantageous. 
Where the ballast cements or where 
there is a heavy growth of grass or 
other vegetation having heavy root 
structures, or where the climate is ex- 
tremely dry and the digging corre- 
spondingly hard, the value of the saw 
is probably enhanced. Under certain 
conditions, savings of as much as one- 
third have been made.in spot renewals 
of ties. 

The use of the tie saw precludes 
any “second guesses.” The tie spot- 
ter must be absolutely certain that the 
tie is ready for renewal, for there is 
no chance to rectify an error by rein- 
sertion of a tie which, upon exposure, 
appears to possess further useful life. 
Also, in some territories, full-length 
second-hand ties have a sale value for 
use for posts and other purposes. The 
loss of such income must be balanced 
against the savings accrued through 
the use of the saw. 

Because of its large output, the tie 
saw is probably better adaptable to 
the use of specialized gangs than to 
use by ordinary section gangs. The 
Great Northern has used tie saws ex- 
tensively with specialized gangs mak- 
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ing spot renewals of ties. In 1938, 
this road had 32 tie saws in service, 
and since that time has added ad- 
ditional machines. Under the plan of 
operation on the Great Northern, the 
saw is operated in two eight-hour 
shifts by a gang sufficiently large to 
keep renewals closely behind the saw- 
ing operation. With this plan, it is 
necessary to permit ties with one cut 
through them to remain in the track 
over night. This single cut is made 
after the forces making renewals have 
stopped work for the day. When the 
gang starts again the next morning, 
the saw works immediately ahead of 
it making the second cut, which leaves 
the ties in three sections ready to be 
removed from the track. 

For these highly specialized gangs 
working on the Great Northern, a 
special technic has been developed 
for both the removal of the old ties 
and the insertion of the new, which 
can probably be described best by in- 
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dicating the make-up of a typical 
gang (one foreman and _ seventeen 
men), together with the tasks regu- 
larly assigned to the men in the gang. 

The typical gang consists of two 
saw operators (one for each shift of 
the machine) ; two men (one for each 
shift of the machine) cupping out 
holes alongside the ties to be re- 
moved, to protect the saw from being 
dulled by contact with the ballast, 
(this is done with a special tool fur- 
nished with the saw) ; one man with 
a claw bar, who pulls spikes and as- 
sists in lifting out the old ties; two 
men, with a broad-pointed chisel bar 
to bar out the cut ends of the old 
ties, who remove and load the pieces 
on a push car for disposal; six men, 
working in pairs with shovels and tie 
tongs, cleaning out the old tie troughs 
and pulling in and tamping up the 
new ties. (In this operation, a mini- 
mum of disturbance is made to the 
old tie bed, it being necessary only 
to cut it down sufficiently to permit 
the insertion of the new tie, which is 
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generally thicker than the tie which 
has been removed. The amount of 
ballast removed from the old trough 
which has to be shoveled back is, 
therefore, quite small). One man 
with a special two-pronged pinch bar 
springs up the rail and inserts the tie 
plates on the new ties. Two men are 
then required for gaging and spiking 
the new ties, and, finally, one man to 
do such redressing of the ballast 
shoulder and of the ballast between 
the rails as may be necessary. 

In addition to the Great Northern, 
your committee is informed that these 
saws are now being used to some ex- 
tent on the Burlington, the New 
Haven, the Milwaukee, the Union 
Pacific, and several other roads. 


Tie-Bed Shapers 


A unique machine known as a tie- 
bed shaper has been developed on the 
Union Pacific. Its manufacture has 


been entirely by the forces of that 
road, and we are informed that they 
have built from 20 to 25 of these 
machines. The machine consists of a 
rotary ballast cutter-head powered by 
a gasoline engine and mounted on a 
light track car. Horizontal transverse 
beams provide for horizontal move- 
ment of the assembly over the full 
length of the tie. The cutterhead, 
mounted at the bottom of a vertical 
shaft, is so placed that in working 
position it overhangs the front end of 
the car. The frame of the cutter is 
hinged to the car so that it can be 
tilted backwards to raise the cutter- 
head over the rail. The cutter-head is 
14 in. in diameter and operates at 
about 900 r.p.m. 

The machine is used after the old 
tie has been removed, preferably 
without cleaning the ballast from the 
adjacent cribs. Ties which are to be 
inserted are carefully measured and 
the machine is set to correspond to the 
measured thickness of the new tie. 
This makes it unnecessary to tamp 
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the new ties. The machine is suffi- 
ciently light and compact that it can 
be removed from the track quickly 
by four men. Therefore, in its opera- 
tion, no slow orders are issued. 

This machine is adapted peculiarly 
for use in ballast such as disintegrated 
granite. This ballast tends to pulverize 
under traffic and repeated tamping, 
and to puddle and cement so as to 
form an almost impervious bed be- 
neath the ties. It follows that hand- 
deepening of such cemented tie beds 
is very expensive, which has con- 
tributed to the advantages of mechan- 
ically loosening and partially remov- 
ing such cemented material to a uni- 
form and carefully determined depth. 


Evolution of Methods 
on the Union Pacific 


It seems appropriate in this report 
to include a brief review of the prog- 
ress which has been made in tie re- 
newal methods on the Union Pacific, 
which feature the use of specialized 
gangs. This progress has been evolu- 
tionary in character since each step 
therein seems to have brought on an- 
other. Its inception was in 1930 when 
numerous complaints were received 
from section laborers because of the 
difficulty in handling creosoted ties. 
For this reason, special gangs were 
organized to unload and distribute ties 
only. The special gangs for unloading 
were so satisfactory that the idea of 
specialized gangs for renewing ties 
was conceived, and such gangs were 
used to a limited extent in 1932, The 
use of these specialized renewal gangs 
was extended from year to year until 
1934, and from that time until last 
year were used over the entire system. 

As first organized, these specialized 
tie renewal gangs were equipped with 
only ordinary hand tools and their 
work was confined almost solely to tie 
renewals. Ordinarily, they did no 
surfacing, the exception being only 
where extra heavy renewals were re- 
quired, which would result in uneven 
surface. These specialized gangs, 
using only ordinary hand tools, in- 
serted from 11 to 12 ties per man per 
eight-hour day in tracks ballasted 
with disintegrated granite. On branch 
lines, ballasted with cinders, they in- 
serted from 13 to 14.ties per day. 
This compares with about 8 ties per 
man per eight-hour day when the 
work was done by section gangs. 

In 1937, experiments were made 
with the tie-bed shaper previously de- 
scribed. These experiments were so 
satisfactory that five of these shapers 
were used in regular service through 
the season of 1938, being assigned to 
the specialized tie gangs. The gangs 
using the tie-bed shapers were in- 
creased from 24 to 28 men. One of 
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these gangs, working from June to 
October, 1938, renewed more than 
46,000 ties at an average rate of more 
than 16 ties per man per eight-hour 
day, at a cost of 22.9 cents per tie. 
Ten additional tie-bed shapers were 
placed in service in 1939. 

In 1939, tie saws were added to 
some of the 28-man gangs. In June, 
1940, one of these gangs equipped 
with a tie saw and a tie-bed shaper, 
inserted 7,873 ties in 18 working days, 
or an average of about 1534 ties per 
man per eight-hour day at a cost of 
26.6 cents per tie. While this cost is 
slightly more than that attained by 
similar gangs with a tie-bed shaper 
alone, the increased cost was probably 
brought about entirely by decreased 
density in tie renewals. This is in- 
dicated by the fact that during the 
same period another gang of the same 
size, but without machines, inserted 
only 5,317 ties, or an average of about 
10% ties per man per eight-hour day. 
Not only did the tie saw probably 
reduce renewal costs, but was also 
very advantageous in that it permitted 
the removal of the old ties without 
digging out the adjacent crib, creating 
a condition much more satisfactory to 
the work of the tie-bed shaper. 

In the work of these mechanized 
tie gangs, special emphasis has been 
placed on not disturbing the old tie 
bed. Marked success has _ been 
achieved in this respect, although oc- 
casionally a new tie will require ad- 
ditional tamping after several weeks. 

From the foregoing, we must con- 
clude that at the present time the 
progress in the art of tie renewals has 
not kept pace with the marked im- 
provement in tie material. This in-no- 
wise means that improvements in the 
art have been negligible; nor does it 
mean that sincere etfort and thought, 
especially in the last decade, have not 
been given to the development of 
more economical and better methods 
of making tie renewals. During this 
period, sincere effort has been made 
to accomplish tie renewals with the 
least detrimental effect on the general 
track structure, and much has been 
accomplished toward that end. 

We must also acknowledge that 
mechanical aids in tie renewal work 
are still in the experimental stage and 
lag far behind the state of develop- 
ment which has been reached in such 
aids to other phases of track and 
roadway maintenance. With the trend 
towards a diminishing density of tie 
renewals on most roads and the con- 
sequent trend to throw such renewals 
back to the small section gang, the 
present need appears to be for the 
development of tie renewal equipment 
light enough and inexpensive enough 
to be adapted physically and econom- 
ically to use by such gangs. However, 
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as the large number of treated ties 
which have been inserted during the 
last 10 to 15 years begin to reach 
the end of their service life, cycles of 
heavier renewals are bound to occur, 
and there is, therefore, a fertile field 
for the development of machines to be 
used with larger specialized gangs. 
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Discussion 


A Chinn (Alton) referred to the 
term “out-of-face” as used in the 
report in connection with tie re- 
newals, and inquired whether the 
committee meant to convey by this 
term its literal meaning. Chairman 
Campbell explained that, as used in 
the report, the term refers to re- 
newals made in connection with out- 
of-face surfacing work, as distin- 
guished from spot renewals. Mr. 
Chinn expressed the view that it is 
not practicable to renew 100 per cent 
of the ties at any given time, in view 
of the loss of service life from many 
of the ties that would be taken out, 
and was supported in this view by 
Chairman Campbell. 

W. H. Sparks (C. & O.) expressed 
doubt that it is possible to install 
ties on the old tie bed without tamp- 
ing them. He explained that new 
ties are installed on his road by the 
spot-renewal method and that all ties 
are taken out that will not last more 
than two years. In connection with 
this company’s 1941 tie-renewal pro- 
gram, he said it was estimated that 
it would cost 54 cents per tie to dig 
in ties in stone ballast, while the cost 
to insert them in connection with 
surfacing work would be 29.2 cents 
—these costs including the unloading 
and installing of the new ties and 
the burning of the old ties. 

Explaining the tie-renewal prac- 
tice on his road, T. Mika (G.N.) said 
that the tie cutter is used in connec- 
tion with the spot-renewal method, 
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employing specialized gangs. All tie 
renewals, he said, are made in ad- 
vance of track surfacing gangs. As 
a result of a test that was made to 
determine the economy involved in 
using the tie cutter, he said that a 
test gang, when equipped with the 


Gravel Ballast— 
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cutter, inserted ties at a saving of 
about five to six cents per tie, as 
compared with the cost of doing the 
work without the tie cutter. 

Turning to the question of tie 
pullers, Mr. Chinn said that, as a 
result of tests conducted on his road, 


Its Requirements and Preparation 


TRACK is composed of three prin- 
cipal parts: the rail, on which the 
trains run; the ties, which hold the 
rails to gage and distribute the load 
from them to the ballast; and the 
ballast, which holds the ties in line 
and surface and distributes the load 
from the rails, through the ties, over 
the roadbed. 

In the early days of railroading, 
the ties were laid directly on the sub- 
grade, a certain amount of dirt being 
shoveled around and between the 
ties to hold them in position. As 
train speeds and axle loads increased, 
it became apparent that ballast was 
important to a good track structure 
—that “mud ballast” was not eco- 
nomical—and search was made for 
suitable ballast materials. As the 
volume of ballast is large when com- 
pared with the other components of 
the track structure, hauling it from 
its point of origin to the point of use 
and distributing it, form a large part 
of its total cost. Hence, one of the 
first considerations in selecting bal- 
last is that the point of origin be not 
too far from the point of use, and 
that it be easily handled. 


Functions and Qualifications 


The functions of ballast are: (1) 
to provide a firm and even bearing 
for the ties and to distribute the 
pressure from them as widely as pos- 
sible over the roadbed; (2) to keep 
the track structure drained to pre- 
vent “puddling” or “pumping” track 
—also to prevent freezing in cold 
weather, both to eliminate heaving 
track and to permit necessary sur- 
facing; (3) to fill the cribs between 
the ties, to hold them in place lat- 
erally, and to provide bearing for the 
ends of the ties, to hold them, and 
thus the entire track structure, in 
line; (4) to keep down the growth of 
vegetation within the limits of the 
track; and (5) through the drainage 
which it affords, to prolong the life 
of the ties. , 

To perform these functions in the 
most satisfactory manner, ballast 
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must have certain qualifications. In 
the first place, it must be of fairly 
uniform size. It must not have par- 
ticles larger than the desired maxi- 
mum size, as such large particles 
make surfacing difficult and more 
costly. It must not contain too large 
a percentage of fine particles, as they 
fill the voids, preventing quick drain- 
age of water falling on the track. It 
must have sufficient stability, or 
locking action, to prevent the shift- 
ing of the ties, and track, under traf- 
fic, but still be readily workable to 
simplify renewing ties or surfacing. 
It should disintegrate a minimum on 
exposure to the elements, should re- 
sist freezing and thawing action, and 
should not change consistency when 
wet. Furthermore, it must be hard 
enough to resist disintegration and 
breakage under the mechanical wear 
of surfacing and lining track, and 
the wave motion of the rail and ties 
which occurs under traffic. 


Availability a Factor 


While crushed, washed and 
screened hard rock, such as trap rock 
or granite, best meets these require- 
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it was found that the tie puller that 
had been developed on the Alton 
gave the best performance. These 


tests, he said, showed that a gang 
equipped with this tie puller can in- 
stall 20 to 25 per cent more ties than 
if they are pulled out and in by hand. 


ments, such rock is found only in a 
limited number of areas, is expensive 
to prepare and handle, and thus can- 
not be used economically for ballast 
in many sections of the country. 
Local availability at low cost has, 
therefore, resulted in the use of a 
wide variety of other rock and mate- 
rials, such as crushed limestone, 
gravel, chatts, decomposed granite, 
blast furnace slag, oyster shells, en- 
gine cinders, and other substances. 

The one material which is avail- 
able at more locations in suitable 
quantities and grades than any other 
is gravel. It is easily obtained from 
natural deposits, can frequently be 
used without preparation, and can 
be unloaded and handled in the track 
with a minimum of expense. Hence 
it is used more extensively for bal- 
last than any other material. 

Gravel is defined by the American 
Railway Engineering Association as: 
“The coarse, granular material, larg- 
er than sand, resulting from the nat- 
ural erosion of rock.” The erosion 
referred to was caused by the grind- 
ing action of the movement of the 
Ice Age glaciers that once covered 
much of the United States; by the 
mighty rivers created by the melting 
of those glaciers; by natural rivers; 
and by ocean tides and wave action 
in the many parts of this country 
that were at one time or another sea 
beaches or off-shore sea_ benches. 
This ice and water action broke up 
rock of varying composition, ground 
it down to varying sizes and deposit- 
ed it in beds, often in thickness up 
to several hundred feet. 

The composition of the gravel par- 
ticles in different deposits varies 
greatly, depending upon the rock 
from which they were originally 
formed. The size of the particles 
found in these deposits ranges from 
fine sand to large boulders, depend- 
ing upon the amount of erosive ac- 
tion to which they were subjected 
and the hardness of the material 
eroded. Some gravel beds are re- 
markably uniform in size of par- - 
ticles, while others contain a wide 
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range of sizes. Some contain much 
clay, silt and other impurities, either 
in layers or mixed with the gravel. 


Hardness Classification 


Rocks are classified for hardness 
in accordance with what is known as 
the Mohs scale. This scale groups 
rocks in 10 classifications of hard- 
ness, each of which can be scratched 
by the next higher classification, 
from the softest, talc, which is No. 1 
on the scale, to the hardest, diamond, 
which is No. 10 on the scale. 

If rocks of varying degrees of 
hardness are mixed together and sub- 
jected to continuous mechanical ac- 
tion, the harder rocks will survive, 
and the softer material, through 
wear, will disintegrate and eventu- 
ally be reduced to dust. Gravel 
formed by the glaciers seldom con- 
tains much material of 1, 2 and 3 
hardness, as the mechanical action 
of the ice pulverized all but the hard- 
er rocks. On the other hand, gravel 
deposited in stream beds frequently 
contains a large percentage of the 
softer stones, such as sandstone and 
limestone, due to the easier mechan- 
ical action on the stone forming the 
gravel. Channel gravel usually con- 
tains some silt, whereas glaciated 
gravel is usually fairly free of it. 


Selection of Gravel for Ballast 


In selecting a gravel deposit from 
which to secure ballast, the one with- 
in the economical range of haul 
which contains particles of the high- 
est average hardness according to 
‘Mohs scale, without too great a 
spread in hardness, and with a mini- 
mum of Hardness 5; and further- 
more, with a minimum of impurities, 
such as clay, silt, etc., should be giv- 
en preference. It is also desirable 
that the particles be irregular in 
shape and relatively uniform in size, 
with thé largest not more than two 
inches, particularly if the gravel is 
to be used without preparation. 

It is obvious that if the deposit 
contains particles with a hardness 
range of 2 to 4, as well as of 5 to 7, 
the harder particles will break up 
and pulverize the softer ones under 
the mechanical wear of surfacing 
track and the wave motion of the 
ties under train movement, causing 
the ballast to retain water. This 
water, mixing with the finer mate- 
rials, creates a mud of much the con- 
sistency of cement mortar, resulting 
in puddled track and a foul ballast 
that absorbs wind and train-borne 
dust as well as organic matter in the 
form of dried vegetation. The harder 
the particles and the more nearly 
they are of a uniform hardness, the 
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better the ballast will resist mechani- 
cal wear and the longer will be its 
life. 

Gravel of such desirable consist- 
ency, hardness, size and freedom 
from impurities will be found more 
often in glacial deposits than in other 
types. Such deposits are fe«ind north 
of the 39th parallel of latitude, which 
is approximately a line through 
Washington, D. C., Cincinnati, Ohio, 
St. Louis, Mo.; and Pikes Peak, Colo. 
This marks the southern boundary 
of the great Ice Age glaciers which 
once covered the northern part of the 
world. Of course, not all deposits 
north of the 39th parallel are good 
glacier-formed ones, and, on the 
other hand, good water-formed de- 
posits are found south of it. Oddly 
as it may seem, a very poor deposit 
may be found only a few miles from 
a very good one. 

The accessibility to deposits by 
means of existing trackage is impor- 
tant, as are also their thickness and 
area. This is to avoid too high a cost 
for track facilities for loading and to 
insure a sufficiently large total ton- 
nage and possible daily volume over 
which to spread the cost of excavat- 
ing and loading, and, if necessary, 
preparation equipment, to make the 
investment cost per ton economical. 
In many locations the demand for 
suitable gravel for concrete, particu- 


Freshly Spread Pre- 
pared Gravel, 
Ready for the Final 
Lift in a Grade 
Change Project 


larly for highway work, has brought 
about the development of commer- 
cial gravel plants producing a grade 


suitable for railroad ballast. In the 
early days of railroading, all roads 
operated their own gravel pits. Now, 
many of them depend entirely, or in 
part, on production from commer- 
cial plants. 

Too much emphasis cannot be 
placed on securing a gravel of uni- 
formly hard consistency, with a 
minimum of silt and other impuri- 
ties. The higher the wheel loads, 
gross ton miles and speed over the 
track involved, the more important 
it.is to have a uniformly hard ballast. 
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Once the gravel is unloaded in the 
track, there is little the roadmaster 
can do but to live with it. We all 
know the sad results when we get a 
stretch of track ballasted with gravel 
that is too soft or dirty—muddy, 
weedy track, poor surface and com- 
plaints, and with nothing that we 
can do except struggle along with it 
until it can be stripped out and re- 
ballasted. This must be watched 
especially when buying commercial 
gravel. From the trackman’s stand- 
point, it is poor economy to accept 
an inferior ballast for any reason. 


Pit-Run Gravel 


Originally, all gravel ballast was 
used just as it came from the deposit. 
Such gravel is known as.pit run. If 
pit-run gravel contains a minimum 
of clay, silt and other impurities, and 
the maximum size of particles is not 
too large, it makes good ballast for 
light-traffic lines. Much pit-run 
gravel is still used for ballast. For 
example, one road with approximate- 
ly 4,000 miles of lines has developed 
approximately 40 gravel pits, many 
of which are productive of a satis- 
factory ballast without any special 
preparation. 

The current specifications of the 
A.R.E.A. for pit-run gravel ballast, 
adopted in 1936, call for two classi- 


fications—Grade A and Grade B—in 
accordance with the following grada- 
tions : 


Amounts Finer Than 
Each Size. 

Per Cents by Weight 
Grade A Grade B 
97 to 100 97 to 100 
20 to 55 20 to 65 

0 to 2 0 to 3 


Sieve Size 
(Square 
Openings) 


2% In. 
No. 4 
No. 200 


To meet the widely varying condi- 
tions as to gradation found in gravel 
pits over the country, the foregoing 
grades are rather broad, and, as a 
result, many roads have found it de- 
sirable to adjust these specifications 
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to meet conditions on their respective 
lines, and, in fact, as regards differ- 
ent pits. For example, one road, 
through its specifications, seeks a 
pit-run gravel of maximum size of 
two inches, in which from 50 to 70 
per cent will pass a No. 4 screen, but 
of which not more than 20 to 30 per 
cent will pass a No. 20 screen. As 
compared with the A.R.E.A. specifi- 
cations, this road calls for a smaller 
maximum size of stone; permits a 
larger percentage of sand (smaller 
than % in.) ; but limits the volume of 
extremely fine sand permitted by the 
requirement that not more than 20 to 
30 per cent shall pass a No. 20 screen. 


Excess Silt Objectionable 


Pit-run gravel containing large 
quantites of silt is not satisfactory 
for ballast, since the silt washes out 
of the gravel and accumulates around 
the ties, where it holds water and 
causes pumping, muddy track, with 
break down of surface and alinement. 
If the gravel contains particles larger 
than two inches, the cost of working 
the track will be increased. 

Entirely aside from its effect on 
track maintenance, excess silt in bal- 
last is highly objectionable to the 
operation of high-speed passenger 
trains. This is because of the dust 
created, which gets into equipment 


bearings and increases equipment 
maintenance, and which is objection- 
able to passengers, even to some ex- 
tent where air-conditioned equipment 
is employed. 


Washed and Screened Gravel 


To overcome the objections of silt 
and large particles, pit-run gravel 
can be prepared for ballast by wash- 
ing to remove silt, and by screening 
to remove the larger particles, using 
only that gravel which passes 
through the largest screen size 
adopted. This leaves all of the sand 
in the gravel. 

As already pointed out, one of the 
requirements of good ballast is that 
it quickly drains water away from 
the track. To obtain best drainage 
would require that the ballast have 
a considerable percentage of voids 
between particles. This has been 
proved by tests to obtain the best 
material to backfill around perfo- 
rated drain pipes, in which it has 
been demonstrated that washed, pit- 
run gravel, with all particles re- 
moved that would pass through a 
Y4-in. screen, was by far the best. 
Strictly speaking, this is pure gravel, 
since, by A.R.E.A. definition, par- 
ticles smaller than % in. in size are 
sand. Such gravel, free from sand, 
has been used for ballast, but with- 
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out complete success. The particles, 
lacking in sand to bind them to- 
gether, or any crushed angular pieces 
to lock them together, tend to roll 
under traffic, making it difficult to 
hold the track in alinement. Such 
gravel also tends to seek a very flat 
slope, and hence the ballast shoulder 
does not hold up at the ends of the 
ties. Furthermore, such gravel offers 
insufficient resistance to the side 
pressure on ties created by rail anti- 
creepers, bunching up in the cribs 
under the force of the ties and allow- 
ing the entire track structure to move 
longitudinally, defeating the purpose 
of rail anchorage. This type of pre- 
pared gravel ballast has been aptly 
described by trackmen as “ball bear- 
ing ballast.” 


Sand Separates 


Such gravel, with some sand re- 
turned to it after washing, but with 
too small a percentage to bind the 
particles together and to prevent 
shifting of the track under traffic, is 
only partially successful. Further- 
more, under the vibration of traffic, 
the coarser material separates from 
the sand and bunches around the ties, 
while the finer material moves be- 
neath and away from the ties. The 


large particles, from which the fines 
have segregated out to the bottoms of 
the ties, leaving voids. 


below mud~ =." 
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cases showed clean ballast below the 
mud line, which stopped from one 
and two inches below the bottoms of 
the ties. 

By increasing the sand content of 
the gravel up to 40 per cent or more, 
as may seem desirable, the segrega- 
tion of particles which takes place 
when too little sand is present, is 
avoided, and an excellent, stable 
ballast is obtained. As indicated 
previously, very fine sand should be 
excluded, which is not necessary for 
creating a stable ballast. This leaves 
sufficient voids in the remaining ma- 
terial for water to drain through 
readily. In addition to stabilizing 
the ballast, the large sand content 
recommended tends to act as a filter, 
holding wind and train-borne dirt on 
top of the ballast section, and pre- 
venting it from working its way into 
the ballast and beneath the ties. 


Crushed Gravel 


Many deposits of otherwise ex- 
cellent gravel contain many large 
particles. Such large particles may 
indicate a very hard rock composi- 
tion, which is most desirable. To 
use such gravel, the large particles 
must be crushed, the gravel thus 
being treated much as rock ballast. 


Mud, forming water shed, allows blown- 
in wot to settle to the bottoms of the 
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Subgrade--- 
Sufficient Sand Content Stops Segregation and Holds Dirt on Top of Ballast Section 


voids in the coarse material left im- 
mediately adjacent to the ties are in 
time filled with train and wind-blown 
dirt and organic matter, creating a 
condition similar to that produced by 
powdered crushed rock. Water is 
held around the ties, the track 
puddles, and the surface breaks 
down. 

Until recent studies, it seemed to 
be the accepted opinion that muddy 
track was caused by pumping action, 
which pulled the mud up from the 
subgrade. However, in these studies, 
sections observed along the ends of 
ties through muddy stretches, in all 


The crushed particles are then mixed 
with the naturally formed smaller 
particles and sand. As the crushed 
particles are angular, they tend to 
lock together and thus increase the 
stability of the ballast. 

The current specifications of the 
A.R.E.A. for prepared gravel ballast, 
adopted in 1936, contain the follow- 
ing sections relative to General Char- 
acteristics, Grading and Deleterious 
Substances : 


General Characteristics—Prepared 
gravel for ballast shall be composed of 
hard, strong and durable particles of 
crushed or uncrushed gravel free from 
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injurious amounts of soft and friable 

particles and other deleterious substances, 

and shall conform to the requirements set 

forth in this specification: 
Grading—Prepared gravel for ballast 

shall be graded from fine to coarse within 
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ballast, which, when unloaded, looks 
very sandy, and it would appear that 
in tamping it the bed would be most- 
ly sand. However, by removing ties 
so that the bed may be examined, it 








A.R.E.A. Recommendations for Gradation of Prepared Gravel Ballast 
Per Cents Passing Each Size 


0% to 20% 

Size of Square Crushed 
Opening Sieve Min. 
1% In. 100 
: =: 80 
¥% In. 50 
No. 4 20 
No. 8 15 
No. 16 5 
No. 50 0 
No. 100 0 


Max. 


21% to 40% 41% to 100% 


Max. 
100 
75 


10 
5 





one of the sets of limitations in the accom- 
panying table, depending upon the percent- 
age of crushed particles. 

Deleterious Substances—Prepared 
gravel for ballast shall not contain dele- 
terious substances in excess of the follow- 
ing amounts: 


Material finer than 200-mesh 

sieve 
Soft and friable particles 
9. | SEO 





1 per cent 
5 per cent 
sciccviens Ce OOF Cont 


In view of the interlocking action 
in crushed gravel ballast, the propor- 
tion of sand in such ballast can be 
decreased as the percentage of 
crushed particles increases. This is 
evidenced in the A.R.E.A. specifica- 
tions for grading, which indicate that 
where the crushed particles make up 
from only 0 to 20 per cent of the 
whole, the sand content should be 
‘from 20 to 40 per cent, whereas if the 
crushed particles make up from 41 
to 100 per cent of the whole, the 
amount of sand need not exceed a 
maximum of 15 per cent. 

While there is wide acceptance of 
the A.R.E.A. specifications for pre- 
pared gravel ballast, there are a 
number of roads that find it desirable 
to modify these specifications, par- 
ticularly as regards grading, to meet 
practical conditions on their roads, 
or their own experience with the ac- 
tion of gravel ballast under traffic. 
In general, the tendency appears to 
be toward smaller maximum size bal- 
last particles, and an increawed pro- 
portion of coarse sand. 

One maintenance of way officer 
who has given considerable study to 
gravel ballast has indicated his 
choice of material as follows: “The 
coarse part of the ballast should all 
pass a 1-in. square mesh sieve (would 
prefer a top size of 34 in.) and be 
graded uniformly down to what is 
retained on a No. 8 sieve. with 25 to 
35 per cent of the total passing a 
No. 8 sieve. This grading gives a 


will be found that the tie bed is 
mostly compacted with large pieces 
of ballast.” 

Indicating further deviations from 
A.R.E.A. specifications in the light 
of local experience is the recommen- 
dation of another maintenance offi- 
cer, who feels that, in general, the 
size of the particles in prepared 
gravel ballast should be from % in. 
to 1% in., including about 30 per 
cent crushed aggregate and 40 per 
cent sharp sand retained on a No. 20 
mesh screen. 

There is also a feeling in some 
quarters that the silt content of pre- 
pared gravel ballast should be lower 


A Modern Crushing 
and Processing 
Gravel Ballast 
Plant at Cheyenne, 
Wyo., Which Has 
a Capacity of 1,000 
Tons of Pit-Run 
Material an Hour 


than permitted by the A.R.E.A. 
specifications. This question is raised 
because of the fact that there is gen- 
erally a concentration of silt in the 
bottoms of the hoppers of ballast 
cars by the time they are dumped, 
which, in turn, is concentrated in 
the track as the ballast is spread. 
This concentration of silt sometimes 
starts mud spots in sandy ballast, 
which would not otherwise occur. 
As the result of its study, the com- 
mittee recommends that most careful 
attention be given to the location of 
gravel ballast pits, the character of 
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stone and sand, gradation and free- 
dom from silt, pointing out that all 
of these factors have an important 
bearing upon the cost of the ballast 
itself, and upon the cost of routine 
track maintenance and the quality of 
the track that can be maintained. 

While the line of least resistance 
is to use the gravel that is most con- 
veniently located and cheapest, the 
committee feels that it pays in the 
long run to insist upon the best grade 
of gravel possible, especially for 
heavy-traffic, high-speed lines. It 
repeats that, from the trackman’s 
standpoint, it is poor economy to 
accept an inferior ballast for any 
reason. 

Committee—E. J. Brown (chairman), 
dist. engr. m. of w., C. B. & Q., Galesburg, 
Ill.; G. L. Griggs (vice-chairman), rdm., 
C. B. & Q., Ottumwa, Ia.; J. J. Alberts, 
gen’l. foreman, C.M.St. P. & P., Chicago; 
E. L. Banion, rdm., A.T. & S.F., Marce- 
line, Mo.; A. R. Bookout, asst. rdm., Sou., 
Charlotte, N.C.; A. E. Botts, asst. engr. 
m. of w., C. & O., Richmond, Va.; P. I. 
Buser, rdm., C.R.I. & P., Estherville, Ia. ; 
R. H. Campbell, stud. appren., Sou., Spar- 
tanburg, S.C.; A. B. Chaney, dist. engr., 
M.P., Little Rock, Ark.; W. E. Chapman, 
supv’r. C. of Ga., Columbus, Ga.; C. O. 
Enlow, rdm., A.T. & S.F., Lubbock, Tex.; 
J. G. Gilley, div. engr., C. & O., Richmond, 
Va.; H. H. Gudger, rdm., M.P., Monroe, 
La.; W. H. Hillis, asst. ch. oper. off., 
C.R.L& P., Chicago; J. D. Jacobs, supv’r., 
L.C., Decatur, Ill.; J. B. Kelly, gen’l. rdm., 
M.St.P. & S.S.M., Stevens Point, Wis.; 
G. H. Morley, rdm., M.P., Navasota, Tex. ; 
R. T. Rumbold, b & b. supv’r., Sou., 


Greensboro, N.C.; T. H. Smith, supv’r., 
L. & N., Russellville, Ky.; J. T. Stotler, 
rdm., N.P., Spokane, Wash.; E. E. R. 
Tratman, Wheaton, Ill; and: A. W. 
Wehner, rdm., S.P., Lake Charles, La. 


Discussion 


J. M. Miller (W. M.) raised a ques- 
tion as to the relative heaving char- 
acteristics of gravel and crushed 


stone ballast. E. L. Banion (A.T. 
& S.F.), who presented the report 
in the absence of Chairman Brown, 
expressed the opinion that a good 
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grade of gravel will make a suitable 
ballast, which will not heave, while 
a poor grade of gravel will make an 
imperfect ballast. J. B. Kelly 
(M.St.P. & S.S.M.) said that he had 
experienced no heaving in track 
ballasted with a good grade of 
gravel, although trouble of this na- 
ture had been experienced with trap 
rock. He predicted that some day 
a portable machine will be intro- 
duced for crushing large stones in 
gravel ballast, the work being done 
while the machine operates along the 
track. 

Answering a question, Mr. Banion 
explained that most companies em- 
ploy inspectors to protect their in- 
terests at gravel pits, although he 
said that some gravel pits are 
equipped to provide graded ballast 
by mixing the various sizes in the 
required proportions. President Clutz 
inquired of the committee if the pro- 
cess of scarifying gravel ballast 
causes fine matter to be worked down 
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into it. Replying, Mr. Banion said 
this was true, but that in pit-run 
gravel he had observed very little 
separation. He said that the sand 
in the gravel serves as a “blotter” in 
holding down any mud in the sub- 
grade, preventing it from working up 
into the ballast. To be effective for 
this purpose he said that the sand 
must be of sharp quartz or quartzite 
particles. He said that some gravel 
ballast is of such a nature that all 
the sand can be removed without im- 
pairing the effectiveness of the ma- 
terial, while other gravel must con- 
tain sand as a means of holding the 
particles together. 

W. H. Sparks (C. & O.) explained 
that gravel ballast is used on some 
of the lighter traffic lines on his road, 
and that a muddy condition similar 
to that mentioned in the report is 
sometimes encountered in this bal- 
last. He mentioned that at one time 
gravel ballast had been used on a 
heavy-traffic line, but that fine mate- 


Present-Day Roadway Drainage— 
Requirements and Methods 


DRAINAGE has been defined as the 
science of directing the removal of 
excess surface and ground water in 
such a manner as to safeguard and 
promote the best interests of all con- 
cerned. The problem of drainage is 
one which merits the attention of 
every railroad maintenance of way 
man, for drainage problems are at the 
bottom of the majority of all track 
maintenance troubles. 

The rapid increases in speed, weight 
and density of traffic on American 
railroads demand a stronger track 
and more stable roadbed than hereto- 
fore. Just as more strength and dur- 
ability are built into all railroad equip- 
ment today, and just as better steel 
and design are required in rail and 
fastenings, so we expect and demand 
a more perfect drainage system to 
stabilize and protect the roadbed. 
More money can be saved per dollar 
spent for the installation of proper 
drainage than for any other roadway 
maintenance improvement. 


Types of Drainage 


The subject of drainage is so broad 
and general that it must, of necessity, 
be divided into three parts: Surface 
drainage, subsurface drainage and a 
combination of these two. The prob- 
lems whicke arise in connection with 
railroad drainage fall into one or an- 
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other of these classifications. The 
larger percentage of such problems 
comes under the heading of surface 
drainage. Under this heading come 
the problems of surface or intercept- 
ing ditches on the tops of cuts, side 
ditches, and the draining away of im- 
pounded water at road crossings and 
from the inter-track spaces on mul- 
tiple-track lines. 
Surface or 


intercepting ditches 
along the tops of cuts are very impor- 
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rial falling on the surface worked 
down into the section and caused the 
ballast to become fouled. To loosen 
up this ballast, he said that he had 
attached rails to the wings of a 
spreader and dragged them through 
the ballast. 

President Clutz explained that at 
one location on his road where the 
gravel ballast had become badly 
fouled, it was dug out at the ends of 
the ties to a depth of several feet, 
and the excavation backfilled with 
sand, with the result that the situa- 
tion was corrected. Mr. Kelly de- 
scribed one instance on his road in 
which gravel ballast was placed di- 
rectly on a red clay subgrade. 
Within a year, he said, this ballast 
became badly fouled. In a some- 
what similar instance, the subgrade 
was first covered with a layer of 
sand, 1% ft. thick, before applying 
the gravel ballast, with the result 
that no difficulty or fouling of the 
ballast was encountered. 


tant and deserve more consideration 
as to design and maintenance than 
they generally receive. More trouble 
is experienced from water in cuts than 
anywhere else. Diverting this surface 
water before it reaches the cuts elim- 
inates gullying of the slope surfaces, 
stops the filling up of side ditches and 
keeps this extra water away from the 
roadbed. This is particularly desirable 
in long, deep cuts. 

In selecting the location of inter- 
cepting ditches, the character of the 
soil should be studied. If the soil is 
of high capillarity, the ditch should 
be located as far back from the edge 
of the cut as possible in order that 
the bank will not become wet and 
slough off. The drainage area, rapid- 
ity of run-off, and average amount of 
rainfall should determine the size of 
the ditch. The waste dirt should be 
thrown toward the cut to insure that 
water in the ditch does not break over 
and run into the cut. 


Grade of Intercepting Ditches 


The grade of surface ditches is 
largely determined by the width of 
the right-of-way where the ditch is 
constructed. With conditions favor- 
able, the soil composition should be 
studied and the ditch constructed on 
such a grade that it will not erode. 
In case it is necessary that a surface 
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ditch be constructed on such a grade 
as will result in erosion, it should be 
paved. Several methods are employed 
to pave these ditches. Paving with 
concrete is expensive, but is resorted 
to where large quantities of water are 
to be handled on a very steep gradient. 
Surface ditches are sometimes lined 
with rock or old brick. Another meth- 
od of controlling erosion is to build a 
series of dams, flattening out the 
grades between them. It the ditches 
are already badly eroded, an inexpen- 
sive way to remedy the situation is to 
construct dams in the ditches with 
brush, rocks, or discarded rolls of 
fence wire. 

The discharge end of intercepting 
ditches should always be located in 
such manner that the water discharged 
will be diverted from the roadbed. 


Side Ditches 


Side ditches are a very necessary 
part of the drainage system of a rail- 
way roadbed. Their primary func- 
tions are to drain the roadbed and 
to intercept and carry off the accumu- 
lation of surface water and seepage 
from slopes. Their size should be de- 
termined by hydraulic calculations of 
the size of the water shed, its run-off, 
and the maximum precipitation in the 
area in question. To drain the road- 
bed properly, side ditches should be 
constructed at least one foot below the 
subgrade and should be not less than 
one foot wide at the bottom. The side 
slopes of the ditch should be light 
enough to prevent erosion, and on the 
track side there should be sufficient 
berm to hold the ballast. 

_ In some cases, where an unusual 
amount of water is to be drained off, 
ditches much wider and deeper than 
the standards mentioned are required. 
In other cases, it is found that the soil 
of the roadbed is made unstable by 
capillary water. This water cannot be 
drained off, and can be controlled only 
by lowering the water table. This 
calls for unusually deep side ditches. 

Where on-track equipment is used 
to shape and maintain side ditches, 
the grade of the ditch is controlled by 
the grade of the track. A grade of 
at least 0.3 per cent is desirable, al- 
though a lighter grade than this can 
be used if necessary. In many cases, 
where the necessary gradient cannot 
be obtained by using on-track equip- 
ment, the proper grade may be in- 
stalled by using the more up-to-date 
off-track equipment. 

Side ditches which carry a large 
amount of water and are on a steep 
gradient are sometimes paved to pre- 
vent washing. They should always be 
flared away from the track at the ends 
of cuts, so that any washing which 
occurs will not be near the track. 

The Great Northern has under- 
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taken a bank-widening program in 
which it is widening its fills in some 
places to a 24-ft. crown with a 3-to-1 
slope. In cuts, the ditches are placed 
as far from the track as practicable, 
with a uniformly flat slope extending 
from the track embankment shoulder 
to the ditch, and varying between 
limits of from 6 to 10, to 1. Ditches 
so located are very desirable where 
pervious material can be obtained to 
widen the roadbed. They keep the 
surface water further from the track, 


Subdrainage Systems of Perforated, Cor- 
rugated Metal Pipe Alongside and Beneath 
Tracks Have Proved Highly Effective 


and, if they are located sufficiently far 
from the track, off-track equipment 
can be used in maintaining them and 
in re-shaping the roadbed. 

At places where the surrounding 
terrain slopes so as to divert the sur- 
face water into the railway fill, it has 
been found advantageous to construct 
side ditches as remote from the toe 
of the fill as the right-of-way will per- 
mit in order to drain off this water. 
If the soil is affected seriously by 
capillary water, it will be found that 
these ditches will go far toward sta- 
bilizing the roadbed. These ditches are 
sometimes constructed with crawler- 
mounted dragline ditchers, in connec- 
tion with re-capping and strengthen- 
ing the fill where the soil at the toe of 
the fill is suitable for this purpose. 


Draining Inter-Track Spaces 


Any quantity of water that is al- 
lowed to stand in inter-track spaces 
softens the roadbed and is a potential 
cause of a water pocket under the 
track. Impounded water is found fre- 
quently on the high sides of grade 
crossings, at bridge abutments and 
switches, and at the low points in 
gradients, where the subgrade ma- 
terial is not sufficiently porous to allow 
quick seepage of surface water. 
Switches to side tracks and crossover 
switches on multiple-track lines are 
often difficult to keep in a smooth- 
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riding condition. In the majority of 
these cases, the difficulty is due to lack 
of drainage. Water collects in the 
inter-track space and without suffi- 
cient surface drainage, seeps into the 
subsoil under the switch, where it 
causes unstable roadbed conditions. A 
sure way to find the places where such 
water collects is to inspect the line 
after a heavy rain and mark the loca- 
tions of any ponds of water in the 
inter-track spaces. 

The most satisfactory method of 
disposing of this surface water in the 
inter-track spaces is by means of 
transverse pipe drains. To facilitate 
cleaning, the pipes should be at least 
eight inches in diameter. They should 
be installed well below the subgrade, 
on as steep a gradient as possible, and 
should be provided at their upper ends 
with grating-covered boxes, with a pit 
of sufficient depth in each case to catch 
any material that might get through 
the grating. The outlet ends of such 
drains should also be protected by 
gratings to prevent small animals from 
nesting or hibernating in them. The 
space intervals at which these pipes 
should be located depends upon the 
amount of precipitation, the gradient 
of the track and the porosity of the 
soil. Ordinarily, these pipes should be 
500 ft. or more apart. 


Subsurface Drainage 


Subsurface drainage is the process 
of eliminating undesirable water from 
the roadbed by a system of under- 
ground drainage. Robert Blith, an 
Englishman, in the middle of the 
seventeenth century, wrote of the im- 
provement which might be effected in 
barren lands by freeing them from an 
excess of stagnant water on or near 
the surface by means of channels filled 
with fagots or stones. So we see that 
subdrainage is by no means a new 
idea. When it was first practiced in 
the United States, rather inconsistent 
results were obtained. This was 
caused, undoubtedly, by failure to take 
into consideration the different types 
of soil dealt with. 

Some of the physical characteristics 
of soils which influence their service- 
ability as subgrade material are— 
moisture-retaining capacity, capillar- 
ity, rate of percolation, rate of slaking, 
volume change, plasticity, internal 
friction and cohesion. It has been de- 
termined that the best soil for sub- 
grades should be a well-graded ma- 
terial of high internal friction and 
high cohesion, with no detrimental 
shrinkage, expansion, capillarity or 
elasticity. The liquid limit and plas- 
ticity index should be small. When 
compacted, this material is stable in 
wet and dry conditions. If our sub- 
grades were all of similar soil, 
subdrainage would be unnecessary. 
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There are two kinds of soil moisture 
that are of interest to the maintenance 
engineer. They are gravitational and 
capillary moisture. Gravitational mois- 
ture is that which is free to move 
under the influence of gravity. The 
amount present in the soil depends on 
the perviousness of the soil, the pres- 
ence of springs and other seepage, and 
the time since the previous precipita- 
tion. It can be removed by ditches or 
drain pipes. 

Capillary moisture, on the other 
hand, clings to the soil particles by 
surface tension and reaches the par- 
ticles either when free water passes 
through the soil, or by capillary action 
from a wetter to a dryer stratum. It 
is not affected by gravity, being able 
to move upwards as well as in any 
other direction, and can be removed 
only by evaporation, freezing or heat- 
ing, or by subjecting it to great pres- 
sure, although it can be controlled by 
lowering the water table. 

The problem of railroad drainage 
is concerned not alone with the sur- 
face moisture that infiltrates into the 
roadbed, but also with that which 
flows underground from higher areas. 
Upon entering the ground, water sinks 
until it reaches the water table or some 
impervious stratum. There it either 
remains or begins to flow laterally to 
some lower level or outlet. Where 
such water becomes impounded and 
does not drain off, there are three gen- 
eral plans for stabilizing the roadbed: 

(1) Provide an outlet through the 
sides of the impervious stratum by 
means of pipe. 

(2) Construct an outlet downward 
through the impervious stratum into 
pervious subsoil. 

(3) Bya system of pipes, lower the 
water table to such an extent that the 
soil of the roadbed will be stable. 


Ballast Pockets 


When an impervious subgrade does 
not have proper drainage, it becomes 
saturated with water and forms a very 
unstable support for the track. The 
track then starts a pumping motion 
under traffic, which forces the ballast 
down into the subgrade and muddy 
water up through the ballast and 
around the crossties. As more ballast 
is added and the track is jacked up 
and surfaced in an attempt to main- 
tain a smooth surface, more ballast is 
forced into the subgrade, forming a 
cup-like depression under the rails 
from which the water cannot escape. 
This is one cause of weeping or pump- 
ing track. The muddy water pumped 
up fouls the ballast and promotes 
decay of the ties. The unstable ma- 
terial in the pocket is finally forced 
laterally and, upward to form a bulge 
at the side of the track. Such bulges 
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bring up mud and dirty ballast and 
stop up the side ditches in cuts, or 
cause slides on fills. 

The proper solution for the wide 
range of these drainage problems is 
almost as varied as the problems them- 
selves. What may be a proper solu- 
tion for one case may be entirely 
wrong or wasteful for another. 

The installation of proper drainage 
in a ballast pocket demands a thor- 
ough knowledge of the depth, size and 
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tudinal drains placed beneath each side 
ditch. However, investigations have 
shown that sometimes the subsurface 
water can be drained more easily and 
economically by placing the longi- 
tudinal pipe between the tracks, with 
the transverse pipes emptying into it 
from both sides. When pipe is in- 
stalled in this manner, it is practical 
to install riser pipes from the longi- 
tudinal pipe, at intervals of about 
every 200 ft. These are sections of 


ieee "IY MINH, 


t AR 


i ee pe 


8 1 


8 drain. 
x) 7 . ar 
: 





K, 
- we dj hd, ni 7 lateral Fdviog? 


dutfall 
Done of a Typi- ‘ie 
cal Pipe Subdrain- > 
age System to Cure * 
a Series of Ballast 


Y giaiates A, 
eine uel dubia 


Plan 


Ground line Base of rail ™ 





Pockets 


ee - . 
—— Tine of longitudinal drain 





lateral drain” 


shape of the pocket. This can be 
acquired either by a systematic inves- 
tigation with a dirt auger or by trench- 
ing into the roadbed. After the pocket 
has been investigated, transverse 
drains of perforated, corrugated metal 
pipe should be placed in the lowest 
part of the pocket, on a grade of not 
less than Os per cent, and steeper if 
possible. A layer of straw placed over 
and around the subdrain pipe will pre- 
vent particles of dirt or stone dust 
from entering the pipe and tending to 
interfere with the flow of water. By 
the time the straw has rotted, the 
backfill and surrounding earth will 
have become stabilized to such an ex- 
tent that no great amount of silt will 
wash into the pipe. 

The outlet of the pipe should be 
high enough above its surroundings 
so that it will not become clogged. Or- 
dinarily, the upper end of the pipe 
is closed to keep out the soil or back- 
fill. However, the theory has been 
advanced that the upper end of the 
subdrain should, if possible, be ex- 
tended to open air, thus ventilating it 
and the surrounding soil. The back- 
fill should be of washed stone, graded 
from ¥% to 3 in. It is best to apply a 
sealed top to the backfill to keep sur- 
face water from washing in silt and 
stopping up the pipe. 

On miultiple-track lines, where 
trouble is experienced from subsur- 
face water in the track and both side 
ditches, lateral drains beneath the 
track should be connected into longi- 
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perforated pipe of the same size as the 
longitudinal drain, and should extend 
about 12 in. above the surface of the 
ground. They should be backfilled in 
the same manner as the rest of the 
subdrain and should be provided with 
a grating on top. The riser pipes 
drain off any surface water between 
the tracks and furnish ventilation 
which tends to dry out the subgrade. 


Ballast Pockets in Cuts and Fills 


Ballast pockets or soft spots in fills 
are usually larger and deeper than 
those in cuts, but are ordinarily more 
easily drained. Transverse drains of 
perforated, corrugated metal pipe, in- 
stalled as described previously, will 
drain off the water and stabilize the 
roadbed. 

On very high and wide fills, the im- 
pounded water is sometimes located so 
deep in the fill that it is impractical to 
ditch down to it in order to install 
drain pipes. In a case of this kind, the 
drain pipe is jacked into place. If the 
line is too long to jack from one set- 
up, then riser and jacking pits are dug 
in the line and the pipe is jacked from 
one pit to the next. Several detailed 
descriptions of this type of subdrain- 
age installations have been described 
in issues of Railway Engineering and 
Maintenance. One of these is the ac- 
count of stabilizing an embankment 
near Marshall, Ill., presented in the 
issue of January, 1934. Another, in 
the issue of May, 1940, describes the 
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drainage of a high fill at Bayou de 
Chien, Ky. 

Ballast pockets in cuts are usually 
the most difficult to prevent forming 
or to drain after they have formed. 
To eliminate surface water from cuts, 
ditches should be so constructed as to 
divert the surface water from the 
track and prevent it from entering the 
roadbed. If there are wet-weather 
springs, or seepage planes that are 
emptying water into the roadbed, the 
water should be intercepted by open 
ditches or by a system of subdrainage 
pipes that will collect and carry it off. 
Finally, the pockets should be drained. 

Transverse drains of perforated, 
corrugated metal pipe should be placed 
in the lowest part of the pocket and 
designed to empty into a longitudinal 
drain running parallel to the track. 
Most experienced drainage engineers 
recommend using pipe no smaller than 
eight inches in diameter, and some 
prefer an even larger size. These pipes 
should be laid on as steep a gradient 
as possible and backfilled with washed 
stone, graded from ¥% to 3 in. A seal 
top should be applied to the backfill 
to keep surface water from washing in 
silt and stopping up the pipe. Man- 
holes should be constructed in the 
longitudinal drain about every 300 or 
400 ft. In case there is a seepage 
stratum entering the subgrade from 
the adjacent slope, the longitudinal 
drain should be located below this 
stratum. If it is convenient and not 
too expensive to open up side ditches 
to any desired depth, the longitudinal 
drain may be dispensed with and the 
transverse drains emptied into the 
side ditches. 


Subdraining Crossovers 
and Grouting Ballast Pockets 


Frogs in railroad crossovers require 
more stable foundation than ordinary 
track. These crossovers are very ex- 
pensive, and if they are not kept in 
smooth-riding condition, they are 
costly to maintain. A correct system 
of subdrainage pipes with catch 
basins, properly installed under cross- 
overs, will stabilize the roadbed and 
reduce maintenance costs materially. 
Manufacturers have figured that if 
frogs and crossings were installed 
over such subdrainage systems, their 
average life would be doubled. 

Many water pockets are formed by 
building up the sides of the roadbed 
with impervious material. Year after 
year more of this impervious material 
is added to the sides of the roadbed to 
build up the shoulders and sides of 
fills as the track is raised on ballast. 
This tends to form a trough of ballast 
under the track from which water can- 
not escape. When water seeps in and 
fills this space, it would, in the case 
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of heavy-traffic lines, be very expen- 
sive to impose slow orders for suf- 
ficient time to install the kind of drain- 
age system necessary to dispose of 
this water. The Portland Cement As- 
sociation, in co-operation with one 
large railroad company, has been ex- 
perimenting with a method of pres- 
sure grouting these troughs of sub- 
ballast in soft spots to keep water out 
and to stabilize the subgrade. 


Installation at North Point, Md. 


One of the first places at which this 
experimenting was carried out was 
at North Point, Md., during the early 
winter of 1936-37. The soft spot se- 
lected was one that had resisted sta- 
bilization by drainage, by using long 
switch ties to spread the load, and by 
using rubble stone in a trench. The 
grouting at this point was done under 
the following restrictions : Traffic was 
not to be interrupted at any time; no 
slow orders were to be imposed; the 
riding quality of the track was not to 
be affected even momentarily ; and the 
grout was not to rise to a height of 
more than 12 in. below the bottoms 
of the ties. . 

Jet pipes were driven into the sub- 
ballast along the ends of the ties at 
intervals of three feet. The equipment 
used for placing the grout consisted of 
an air compressor capable of deliver- 
ing 100 cu. ft. of air per min., anda 
cylindrical grouting machine, with an 
air lock and charging dome mounted 
on the top side, in which the grout 
was mixed and agitated by paddles 
powered by a three-cylinder air motor. 
The grout outlet on this machine was 
through a two-inch standard pipe nip- 
ple with a shut-off valve. Grout was 
conveyed from the machine through 
several lengths of 2-in. pipe and 25 
ft. of 114-in. rubber hose. The most 
successful grouting points were 114- 
in. open-end pipe, which were driven 
down to a point just above the top 
of the clay. A bolt was inserted in 
the end of the pipe to afford a driving 
point. After the pipe was driven, this 
bolt was rodded out. 

The grout was a 1 :2 mix applied at 
60-lb. pressure. It was applied in 
each hole until it refused any more. 
When grout showed up in the ballast 
one foot below the bottom of the 
crossties, or if the track started to rise, 
grouting was stopped. There was a 
wide variation in the amount of grout 
accepted by each hole. It was found 
that if water was forced into the pipe 
before grouting was started, holes that 
had refused grout would often take 
several batches. 

After the grout had had time to set 
up, one transverse excavation was 
made where grout had been taken in 
great quantity. This excavation reveal- 
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ed that a concrete slab of fair quality 
had been formed, the top surface of 
which was nearly horizontal and had 
spread laterally from four to five feet 
each side of the lower end of the point. 
This slab had a thickness of about 14 
in. It was evident almost immediately 
that the project was successful. The 
roadbed was completely stabilized and 
the track has not given any trouble 
since. 

On five projects located near Fort 
Wayne, Ind., similar to the one just 
described, a careful record of costs 
showed that the work cost $2.52 
per linear foot of track grouted. A 
close comparative maintenance record 
showed that 82 per cent of the mainte- 
nance labor was saved by treating 
these pockets with grout. 


Driving Poles or Ties 


Another method that has been used 
to a considerable extent in recent 
years to stabilize the roadbed, in both 
cuts and on fills, where trouble has 
been experienced with water pockets 
and mud heaves, is that of driving 
ties or poles at the ends of the cross- 
ties. During the last five years, several 
hundred miles of track have been 
treated in this manner in Texas alone. 
Here, after a careful investigation of 
roadbed conditions, pieces of timber 
(usually cull ties or unpeeled poles) 
of the proper dimensions and length 
have been selected and driven, em- 
ploying specially designed, track- 
mounted driving equipment. 

It is said that this manner of stabil- 
izing soft track produces immediate 
results, and that where used it has 
brought about a large reduction in the 
track maintenance labor required, and 
also in the amount of replacement bal- 
last needed. In some cases, the return 
on the cost of the work is said to 
have been in excess of 50 per cent per 
annum. Furthermore, it is said that 
installations made as long as 20 years 
ago, are still proving effective. 
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Discussion 


All through the discussion of this 
paper, the necessity for adequate and 
dependable drainage of the roadbed 
was stressed by almost every 
speaker. A. L. Kleine (D. & R.G.W.) 
emphasized the desirability of inter- 
cepting drainage water on the uphill 
sides of cuts before it has an oppor- 
tunity to get into the roadbed. He 
also called attention to the practice, 
often followed when widening shoul- 
ders and embankments, of placing 
the shoulder material higher than 
the foot of the ballast, stressing the 
fact that this is certain to result in 
the impounding of water in the road- 
bed and subsequent soft spots. 

E. L. Banion (A.T. & S.F.) called 
attention to the fact that efforts are 
sometimes made to drain water 
pockets without full knowledge of 
the conditions, and took the position 
that money spent in the exploration 
of water pockets before any plans 
for drainage are made, is money well 
spent, and that such exploration 
often represents the difference be- 
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tween failure and success of the 
drainage project. He stated that in 
his experience it has often happened 
that an impervious stratum of clay 
or shale overlays a pervious stratum 
into which the water from soft spots 
can be drained, and suggested the 
driving of shod piling, particularly 
on fills, to obtain a vertical channel 
for this drainage. 

He also called attention to the 
necessity for selecting proper mate- 
rials for backfilling over corrugated 
metal pipe, stating that locomotive 
cinders are not satisfactory since 
they tend to disintegrate and clog in 
the drains. It was his belief that it 
is good practice to put crushed stone 
over the pipe, but that gravel ballast 
should never be put in over this rock. 
He also questioned the economy of 
driving long piles to cure soft spots 
in embankments, and advocated the 
placing of a blanket of impervious 
material over a soft spot. 

According to F. J. Meyer (N.Y.O. 
& W.) much of the present trouble 
with roadbed drainage is the result 
of carelessness of the construction 
forces before the line is put in opera- 
tion. He cited instances where the 
center of rock cuts is lower than the 
sides, causing water to flow into and 


Maintaining Right-of-Way Fences— 
Organization and Methods 


Report of Committee 


WELL -constructed and _ properly 
maintained fences were never needed 
more than ‘they are today. Over a 
period of years we find that the rail- 
ways either built fences for their own 
protection or were required to build 
them by law in the different states 
through which they ran. 

The earliest railway fences prob- 
ably followed the types used on local 
farms. Among the earliest forms were 
the worm, and post and rail fence. 
Adjacent to highways, tight-board 
fences were erected so that the loco- 
motives would not frighten horses. 
Many tight-board fences were built 
as combination right-of-way and 
snow fences. Frequently these were 
located so close to the tracks that dur- 
ing the winter they made a deep cut 
out of a shallow one, and so added 
to the difficulty of snow removal. To- 
day, the tendency seems to be toward 
the use of portable snow fences, 
located sufficiently far from and at 
the proper angle to the track to make 
an effective wind break; 150 ft. has 
been suggested as the minimum dis- 
tance desirable to be effective, 
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It having been found that it was 
not only hazardous, but costly, to 
operate a railway through sections of 
the country where cattle are pastured 
or where stock roams, without fences, 
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remain under the tracks. In many 
cases fills were not consolidated, and 
almost with the initial operation, bal- 
last was forced into the subgrade, 
causing water pockets. He con- 
tended that surface ditches in cuts 
should have ample section and suffi- 
cient grade. 

Following this, there was an ex- 
tended discussion of the possibility 
of perforating impervious strata to 
lead drainage from water pockets 
into lower pervious strata, and vari- 
ous methods, including boring with 
well augers, were suggested. 

F. W. Tomlinson, Jr. (Penna.) 
cited instances in the territory under 
his jurisdiction where it is almost 
impossible to keep side ditches open 
owing to the fact that the clay soil 
in the bottom of the cut sloughs off 
and fills them. After a number of 
experiments it was found that a 
blanket of cinders four to six inches 
deep completely cured the trouble. 

W. H. Sparks (C. & O.), taking 
the position that the necessity of 
eliminating water in the roadbed is 
so great that it over-shadows all 
other considerations, said that in 
most cases where drainage is needed, 
the cost of the work should be the 
last item to be given consideration. 


certain standards for railway fences 
came into general use. As timber be- 
came more valuable and labor costs 
higher, and as more durable and bet- 
ter-looking fences became desirable, 
wire fence came into more general 
use. Furthermore, the growth of the 
country and the recognition of right- 
of-way fence as a necessity, resulted 
in the practical development and ap- 
plication of specifications for “hog- 
tight,” “bull-strong” and “horse- 
high” fences. 

For a number of years, fencing 
programs were carried out to such an 
extent that well-maintained fences 
were found almost everywhere along 
the railway right-of-way. That these 
fences were well built is evidenced 
amply by the small expenditures that 
have been made for fence repairs dur- 
ing the recent years of railway 
“starvation.” 

At the thirty-sixth annual conven- 
tion of this association, held in 1918. 
a report on “Fences, Anchoring of 
Fences, Gates and Cattle Guards” 
was presented. Two paragraphs from 
that report follow: 
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“Maintenance of Fences—It is the 
intention of the railroads and their 
maintenance officers to keep their 
fences in good condition at all times, 
but due to the shortage of labor and 
other work, they are given the last 
consideration and frequently we find 
that at the end of a working season 
no repairs have been made to them; 
and material allotted for this purpose 
is carried over to an@ther season. 
With the postponement of the work 
from one season to another, it is 
natural that the fences reach such a 
condition that they require complete 
rebuilding, which is more expensive 
than if they had been properly main- 
tained at all times. 

“It is the opinion of this commit- 
tee that in order to keep fences in 
proper repair, a small fencing crew, 
consisting of a foreman and four or 
more men, should be kept on each 
roadmaster’s or supervisor’s subdivi- 
sion. By this arrangement better work 
will be obtained and more accom- 
plished, as men constantly engaged in 
the work will be more efficient; also, 
under this arrangement, it will not be 
necessary to distribute the fence ma- 
terial to the various sections.” 


Still a Problem 


During the 23 years since this 
earlier report was made, the fences 
along our railways generally have not 
been maintained as well as they were 
being maintained when that report was 
written. For lack of funds, most 
railways have had to limit mainten- 
ance largely to the track structure. 

We are now faced with a problem 
not unlike that which confronted 


maintenance officers before the pres- 


ent fences were built. Much of the 
right-of-way, cleared and mowed for 
years, is now covered with weeds and 
brush, and, in many locations, it is 
with difficulty that traces of fences 
can be found. Cattle range or are 
pastured behind this grush; while be- 
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tween the rows of brush, trains move 
at higher and higher speeds. In fact, 
weeds flourish in many miles of track, 
so that weed burners and weed 
poisons must be used extensively. Ob- 
viously, cattle on the track may re- 
sult in serious derailments. 

Weeds in the track and in the 
ditches must be destroyed as a matter 
of economical maintenance. The 
arsenic in certain poisonous weed 
killers attracts animals for quite a dis- 
tance and cannot be used except in 
well-fenced territory without killing 
stock. In densely populated districts 
of the country, industrial type fence 
is often required. 

Recognizing the vast difference in 
the topography of the thousands of 
miles traversed by the railways of 
this continent; the difference in the 
requirements of the various railways 
due to the varying traffic and the 
variety of uses to which adjoining 
lands are put; and the widely varying 
laws governing the kinds of fence re- 
quired in each state, the American 
Railway Engineering Association has 
adopted and published in its Manual 
of recommended practice, specifica- 
tions for a number of types of-fences 
which seem to meet all conditions 
found on the railways. For types of 
fences to meet various conditions, we 
recommend the consideration of these 
A.R.E.A. standards. 


Methods of Maintenance 


The best way to maintain right-of- 
way fences where section gangs are 
still the basis of the track organiza- 
tion, is for the section gangs to make 
repairs as and when needed. This 


Creosoted Timber 
Posts Have Long 
Life and Present a 
Neat Appearance 


work should be done at times when 
they cannot work on the track, and 
when other duties or weather does 
not interfere, care being exercised to 
see that fence is built only where it is 
absolutely needed. 

Where long districts are covered 
by patrols and major track main- 
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tenance is carried out by large and 
more or less specialized gangs, the 
patrols, of course, can make only 
minor repairs. In off seasons, when 
the specialized gangs are not en- 
gaged in their regular work, enough 
men to maintain the fences properly 
(possibly 8 or 10), should be selected 
from these gangs and organized into 
fence gangs. Specialized gangs will 
build more and better fence per dol- 
lar than can be built by section 
forces. We have been informed that 
contractors have built fence for less 
money than railway forces. One road 
has reported contracting straight 
fence rebuilding on one division, in- 
volving three barbed wires and 26-in. 
woven-wire, at 15 cents per rod while 
on another division, 25 cents per rod 
was paid. 

Farmers will sometimes repair the 
fencing along their own property for 
a reasonable sum of money. At the 
same time, when it is possible to use 
regular track forces for this work, 
it is best to use them, if for no other 
purpose than to help stabilize their 
employment. However, men should 
not be taken from necessary track 
maintenance work to build fences. 

When more than 50 per cent of the 
material in a fence requires renewal, 
it is economical to rebuild the fence. 
When less than 50 per cent of new 
material is required and the general 
condition of the fence is good, spot 
repairs should be made. 


Inspection 


Foremen should make an inspection 
of the fences on their respective sec- 
tions during the early spring for a 
tentative report, covering the material 
required for each section, and giving 
ample time to arrange for the pur- 
chase of material. The spring inspec- 
tion should be followed by a fall in- 
spection, made jointly by the roadmas- 
ter and section foreman, for the final 
decision as to what fence will be re- 
paired out-of-face and what will re- 
quire only spot repairs. A program 
can then be made and the work sched- 
uled to start as soon as practicable. 

Early in the year, men can be ob- 
tained more easily ; the digging is fre- 
quently easier; the weather is cooler ; 
and insects are less bothersome—all 
of which affect favorably the produc- 
tion of fencing forces. New material 
should be shipped as near as possible 
to the points where fence work is to 
be done, just prior to starting the 
work. It can then be trucked to the 
job on motor cars and trailers, or dis- 
tributed by motor trucks over the 
highways. Work-train expense should 
be avoided. Material should not be 
shipped to and stored at the point of 
use far in advance of the time the 
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work is scheduled to start, as it will 
deteriorate and is subject to theft. 
To get the greatest benefit from 
each dollar spent for fencing, only 
such fences should be maintained as 
are actually necessary to prevent stock 
from entering the right-of-way. 
There are many plowed fields and 
other places where stock is not pas- 
tured, where it is economical to defer 


fencing. Unless required by law, 
fences should not be maintained be- 
tween the right-of-way and adjacent 
highways. On the other hand, an ade- 
quate fence of good appearance, built 
of good materials and to a standard 
providing for proper construction, 
should be maintained where required. 


Makeshift Materials Undesirable 


Makeshift methods of fence main- 
tenance are not economical. The econ- 
omy of using old boiler flues, old pipes 
and old timber for posts may be prop- 
erly questioned. The cost of these 
materials per fence year is not known. 
The cost ef labor is a large item in 
fence maintenance and it must be 
very high when old ties and lumber 
are worked up for fence posts in sub- 
stitution for suitable metal or treated 
timber posts. 

It is recognized that, on many 
roads, it may, for one reason or an- 
other, be necessary to postpone a siz- 
able fence program. Confronted with 
such a possibility, and when new ma- 
terial is not available, boiler flues, old 
pipe, split ties and trees on the right- 
of-way should be saved for making 
fence repairs. Discarded telegraph 
wire can be used to patch with, if nec- 
essary. 

It is a question whether cattle 
guards should be maintained at high- 
way crossings. They are expensive to 
build and are not effective. Many 
roads maintain cattle guards only in 
states where the free ranging of stock 
is permitted. 

Substantial anchorage at the ends 
of straight, runs of fence, and even 
intermediate anchorage, is important. 
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Corners should be well braced. Stand- 
ard plans should be followed for the 
sake of uniformity. Posts, as a rule, 
are set on the railway side of the 
fence, but on curves they should al- 
ways be set on the inside of the curve. 
Land should be drained so that fences 
do not stand in water for ice breaks 
the wire, pulls it off the posts and 
heaves the posts out of the ground. 


A Well-Construct- 
ed Fence Employ- 
ing Steel Posts 


Last, but by no means of least im- 
portance, is the farm gate. Probably 
more gates are left open because they 
are too hard to close than for any 
other reason, and a 16-ft. opening is 
a big hole in a right-of-way fence. 


Committee—F. J. Meyer (chairman), 
rdm., N. Y. O. & W., Middletown, N. Y.; 
L. C. Blanchard (vice-chairman), rdm., 
C M. St. P. & P., Spencer, Iowa; L. L. 
Smith, rdm., C. B. & Q., Centralia, Ill; 
R. W. Lucas, rdm., C. R. I. & P, Manly, 
Ia; J. F. Ryan, supvr., D. & H, Plattsburg, 
N. Y.; C. Halverson, rdm., G. N., Grand 
Forks, N D.; T. N. Turner, rdm., M. P., 
Newport, Ark.; H. H. Britton, supvr., 
N. Y. C., Adrian, Mich.; J. F. Barron, 
rdm., Sou., Selma, Ala.; R. L. Fox, rdm., 
Sou., Alexandria, Va.; N. Bridges, rdm., 
A T. & S. F., Newton, Kan.; T. A. Greg- 
ory, rdm, N. P., Minneapolis, Minn.; E. E. 
Edwards, rdm., S. P., Oakridge, Ore.; 
C. M. Hayes, gen’l. rdm., M. St. P. & 
S. S. M., Minneapolis, Minn.; H. E. Kirby, 
asst. engr., C. & O., Richmond, Va.; and 
J. C. Runyon, supvr., Chesapeake & Ohio, 
Covington, Kentucky. 


Discussion 


Chairman Meyer expressed the 
opinion that the practice of discon- 
tinuing the mowing of the right of 
way, cutting brush in the winter and 


subsequently burning it, was re- 
sponsible for a lot of damage to 
fences. F. H. McKenney (C. B. 
& Q.) said that his problem was 
weeds, particularly tumbleweeds, and 
not brush. He added that the tumble 
weeds are blown by the wind for 
great distances and accumulate 
against the fences, sometimes even 
breaking them down. Burning the 
weeds in the fence, he pointed out, is 
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not only liable to burn out fence 
posts, but also to burn the galvanized 
coating off the wire, making it sus- 
ceptible to rust. 

R. E. Chambers (A.T. & S.F.) 
said that where the accumulations of 
tumbleweeds were bad, he had suc- 
cessfully used crawler tractors 
equipped with angle dozers to plow 
the weeds away from the fence and, 
at the same @ime, plow a light furrow 
in the ground along the fence, there- 
by permitting the weeds to be burned 
without damage to the fence. He 
also cited an instance where bulls 
forced their way through barbed 
wire fences and on to the right of 
way. “The situation was corrected,” 
he said, “by installing steel stays in 
the middle of each panel between 
fence posts.” 

E. L. Banion (A.T. & S.F.) asked 
if the committee had considered the 
use of electrically-charged fences, 
which have been used quite exten- 
sively by many farmers. Chairman 
Meyer replied that the subject had 
been considered by the committee, 
but that it was decided not to include 
reference to these fences in the re- 
port, since a committee of the Ameri- 
can Railway Engineering Associa- 
tion dealing with fences had hesi- 
tated to recommend them. 

J. B. Kelly (M.St.P. & S.S.M.) 
said that Wisconsin farmers are 
making general use of electrified 
fences made up of one or two wires 
supported by posts spaced approxi- 
mately 40 ft. apart, which, he pointed 
out, are very economical to construct. 
He added that stock soon learns to 
stay away from the wire, after which 
the current can be disconnected for 
long periods of time. Mr. McKenney 
thought that electrified fences should 
be tried by the railroads. particularly 
in locations where trouble is expe- 
rienced with livestock, although he 
conceded that the practical difficul- 
ties of maintaining large amounts of 
such fence would be much greater — 
for the railroads than they are for 
individual farmers. 

President Clutz called attention to 
the fact that the report did not say 
anything about the importance of 
maintaining right-of-way markers in 
locations where right-of-wav fences 
do not exist, or where the fences are 
not located on the right-of-way line, 
and added that numerous cases had 
occurred where the railroads had lost 
valuable propertv because right-of- 
way markers had not been main- 
tained. Chairman Mever agreed with 
Mr. Clutz concerning the importance 
of right-of-wav markers in many in- 
stances, and added that in some cases 
land grants to the railroads stated 
expressly that only the land needed 
for right-of-wey should be fenced. 
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Track Supply Association 
Holds Large, Constructive Exhibit 


ALTHOUGH the Track Supply 
Association as it exists today is by 
no means as old as the Roadmasters’ 
Association, the idea of exhibiting 
tools and materials required for the 
construction and maintenance of 
track originated at the second an- 
nual convention held at Indianapolis, 
Ind., in 1884. It is of special interest 
that similar exhibits have been pre- 
sented at every succeeding conven- 
tion except two, these being at Chi- 
cago and St. Louis in 1893 and 1904 
respectively, and it is no exaggera- 
tion to say that, particularly in re- 
cent years, the exhibit has played an 
important part in the success of the 
conventions. 

Indicating a wholesome response 
to the increased activity in all 
branches of railway maintenance 
during the year and to the prospects 
for still greater activity next year, 
56 manufacturers of materials and 
equipment used in track maintenance 
presented exhibits requiring 81 ex- 
hibit spaces, compared with 55 com- 
panies and 75 exhibit spaces last 
year. Six of these companies pre- 
sented exhibits before the road- 
masters for the first time, while an- 
other had not presented an exhibit 
for more than 10 years. 

The officers of the Track Supply 
Association who were responsible for 
the planning, preparation and conduct 
of the exhibit this year were: presi- 
dent, E. C. Argust, vice-president and 
secretarv, Morden Frog & Crossing 
Works, Chicago; first vice-president, 
R. M. Blackburn, Buda Company, 
Chicago ; second vice-president, H. C. 
Hickey, The Rail Joint Company, 


Inc,. Chicago; secretary-treasurer, 
Lewis Thomas, general sales man- 
ager, Q & C Company, Chicago; 
directors, R. J. McComb, vice-presi- 
dent, Woodings-Verona Tool Works, 
Chicago (ex-officio); J. J. Clutz, 
Pennsylvania, Indianapolis, Ind. 
(honorary); George W. Morrow, 
Reade Manufacturing Company, Chi- 
cago; F. H. Philbrick, Power Bal- 
laster Corporation, Chicago; J. C. 
Rinehart, Eagle Grinding Wheel 
Company, Chicago; T. D. Crowley, 
Creepcheck Company, Chicago; H. 
W. Cutshall, Electric Tamper & 
Equipment Company, Chicago; and 
H. M. McFarlane, O. F. Jordan 
Company, East Chicago, Ind. 

In the election of officers for the 
ensuing year, Mr. Blackburn was ad- 
vanced to the presidency ; Mr. Hickey 
was made first vice-president; Mr. 
McFarlane was elected second vice- 
president; and Mr. Thomas was re- 
elected secretary-treasurer. The new 
directors elected for two years were: 
C. B. Armstrong, Air Reduction Sales 
Company, Chicago; C. O. Jenista, 
Barco Manufacturing Co., Chicago; 
and J. B. Templeton, Templeton, 
Kenly & Co., Chicago. F. A. Mc- 
Gonigle, manager railway sales, Mall 
Tool Company, Chicago, was elected 
to fill the vacancy resulting from Mr. 
McFarlane’s advancement. 

A list of the exhibitors, the products 
shown and the names of their repre- 
sentatives present, follows: 


Exhibiting Members 


Air Reduction Sales Company, New 
York—Welding and cutting equipment; 
oxygen and acetylene regulators; pipe 
welding; rail cropping; butt-welded rail; 
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built-up rail joints; flame-cleaning torch 
—C, B. Armstrong, C. A. Daley, J. F. 
Franzen, J. W. Kenefic, L. C. McDowell, 
U. F. Portell, D. N. Newland, E. F. 


Turner. 


American Fork & Hoe Company, Cleve- 
land, Ohio—Rail anchors; tapered rail 
joint shims; shovels; weed cutters; bal- 
last forks; rakes; scuffle hoes; broom 
rakes; axes; hammers; scythes—H. C. 
Branahl, C. C. Connolly, G. L. Dunn, S. L. 
Henderson, H. S. Johnson, J. J. Nolan, 
D. L. O’Brien, Frank J. Reagan, John 
Skeel, R. J. Whalen. 


Armco Railroad Sales Company, Mid- 
dletown, Ohio—Samples of pipe and in- 
terlocked and clip-type sheet piling; 
models of bin-type retaining wall, multi- 
plate pipe and portable airline; subdrain- 
age photographs—R. Y. Barham, | ate & 
Cross, R. B. Faries. 


Barco Manufacturing Company, Chi- 
cago—Gasoline tie tampers; gasoline 
hammer—F., N. Bard, W. J. Belhke, C. A. 
Cox, C. O. Jenista, W. T. Jones, L. J. 
Lytle, J. L. McLean, C. L. Mellor, F. B. 
Nugent. 


Buda Company, Harvey, Iil.—Inspection 
motor car; 2-4 man inspection car; switch 
stand; bonding drill; track drill; track 
liner; rail bender; journal jacks; track 
jacks; hydraulic jacks; pole jacks; auto- 
matic lowering jacks; tie puller; and tie 
nipper, tool grinders, bumping posts—R. 
M. Blackburn, H. H. Cohenour, J. S. 
Dempsey, W. Ebert, R. B. Fisher, F. L. 
Gormley, J. F. Hartley, W.-H. Haas, 
R. K. Mangan, W. T. Mulcahy, L. Kerlin, 
D. Richards, M. S. Rotroff, J. W. Sanford, 
G. A. Secor, L. O. Stratton, E. H. Walker, 
R. P. Williamson. 


Chicago Pneumatic Tool Company, New 
York—Pneumatic tamper; gasoline tamp- 
er; power-vane impact wrench; portable 
compressor; spike driver; pneumatic _ 
electric ——, and nut runners—J. A. 
Congdon, Jr., C. L. Butler, H. R. Deubel, 
T.. F. Harris, H. J. Maginnis, W. Pallo- 
wick, E. S. Rosselle. 


Chipman Chemical Company, Inc., 
Bound Brook, N.J.—Weed killer—C. M 
i N. J. Leavitt, W. H. Moyer, I. J. 

train. 


Conley Frog & Switch Company, Mem- 
phis, Tenn.—Expansion joints for fixed 
span, swing and bascule bridges; solid 
manganese spring frogs; turntable frogs; 
frogs for rail laying work and wrecking 
service—E. H. Baumgarten, J. E. Conley, 
L. J. White. 


Creekcheck Company, Inc., Newark, 
N.J.—Rail anchors—T. D. Crowley, N. A. 
Howell, W. H. Remmel. 


Crerar, Adams & Co., Chicago—Track 
and bonding drills; track tools; pipe 
wrenches; tool handles; tie, lumber and 
other marking crayons; air skilsaws and 
electric hand drills; track and switch 
brooms—R. W. Beasant, Geo. J. Doyle, 
A. Kopala, I. E. Poehler, J. M. Temple. 


Cullen-Friestedt Company, Chicago— 
Moving pictures of Burro locomotive 
crane in operation: rail tongs—W. C. 
Bamber, K. J. Beller, L. B. Bertaux, C. J. 
Bronez, E. V. Cullen, F. J. Cullen, F. P. 
Cullen, T. G. Frazee, G. H. Goodell, 
Robert W. Jamison, F. L. Kendig, Jos. F. 
Leonard, James FE. Simkins, Wm. J. 
Roehl. 


A. P. deSanno & Son, Inc., Phoenix- 
ville, Pa—Radiac grinding wheels—N. A. 
Conway, Jr.. Wm. Lukey, L. G. Martin, 
E. J. Rohan. 


Duff-Norton Manufacturing Company, 
Pittsburgh, Pa—Track jacks; power 
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jacks; journal jacks; automatic lowering 
jacks; tie spacers; tie remover—E. C. 
Gunther, J. F. Van Nort. 

Eagle Grinding Wheel Company, Chi- 
cago—Grinding wheels—John Abram, 
L. E. Buckingham, C. L. Frame, J. C. 
Rinehart. 


Elastic Rail Spike Corporation, New 
York—Elastic rail spikes—C. M. Bernuth, 
William A. Fisher, A. C. Jack, B. 
Kuckuck. 


Electric Tamper & Equipment Com- 
pany, Ludington, Mich—Electric tie 
tampers; 4, 8-tool power units; tamping 
tools; and assorted blades—H. W. Cut- 
shall, Wilbur Davis, Raymond Hermann, 
L. S. Osborn, G. L. Walters. 


Fairmont Railway Motors, Inc., Fair- 
mont, Minn.—Inspection car; section car; 
and extra-gang bridge and building car— 
C. P. Benning, W. D. Brooks, Kenneth 
Cavins, W. G. Day, Arthur R. Fletcher, 
W. F. Kasper, J. T. McMahon, V. Pagett, 
Ralph W. Payne, C. L. Rager, W. H. 
Ripken, H. A. Sly, J. P. Wainscott, Wil- 
liam Williamson. 


Hayes Track Appliance Company, Rich- 
mond, Ind.—Literature and models of 
bumping post, derails and wheel stops— 
S. W. Hayes, Jr., Herbert J. Mayer, John 
H. Sullivan. 


George M. Hogan & Co., Chicago—One- 
man track tool—V. G. Cartier, J. T. Flynn, 
G. M. Hogan, G. M. Hogan, Jr., D. L. 
O’Brien. 


Ideal Power Lawn Mower Company, 
Lansing, Mich.—Tractor and snow plow; 
straight type roto-sweeper—L. L. Beres- 
ford, Robert E. Bradley. 


Illinois Malleable Iron Company, Rail- 
road Division, Chicago—Rail anchors— 


Chas. G. Ericson, Dayton T. Hogg, John 


C. Kuhns, H. A. Morean. 


Ingersoll-Rand Company, New York— 
Spot tamper compressor; screw spike 
driver; rail drill; grinder; wood borer; 
impact wrench; track wrench; tie tamper; 
spike driver; and cribbing fork—G. E. 
Bridge, W. J. Hinz, H. L. Kent, K. I. 


Thompson. 


O. F. Jordan Company, East Chicago, 
Ind.—Model- and pictures of spreader 
ditcher and snow plow—A. W. Banton, 
J. C. Forbes, H. M. McFarlane, C. W. 
Shipley. 

Joyce-Cridland Company, Dayton, Ohio 
—Air motor jacks; automatic lowering 
jacks; journal jacks; bridge jacks; self- 
lowering ball bearing screw jacks; track 
or trip jacks—Huston Brown, C. N. 
Thulin, E. E. Thulin. 


Kalamazoo Railway Supply Company, 
Kalamazoo, Mich.—One-man_ inspection 
car; light section motor car; signal-main- 
tainer car; motor-car wheels; track gage 
and level; and extra gang power car— 
L. Boswell, G. E. Bridge, Ralph E. Keller, 
Frank E. McAllister, Robert McAllister, 
E. C. Poehler, P. J. Robischung. 


Link-Belt-Speeder Corporation, Chi- 
cago—Photograph of shovels and locomo- 
tive cranes—L. P. Spillan, N. A. Weston. 


Lundie Engineering Corporation, New 
York—Rail clips; tie plates; tie tongs: 
rail lubricator—L. B. Armstrong, O. W. 
Youngquist. 


Maintenance Equipment Company, Chi- 
cago—Switch-point protector: rail and 
flange lubricator: derail; and literature 
on rail layer—E. Overmier, T. E. Rodman, 
P. J. Wolf, P. A. Wells. 


Mall Tool‘Company, Chicago—Gasoline 
and electric rail grinders; cross slotters ; 
concrete vibrators and surfacers; bridge 
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and building machines; gasoline, electric 
and air-driven chain saws; gasoline and 
electric drills and circular saws; power 
wrenches; flexible-shait grinders and 
polishers—R, F. Burgwald, >. Gromnicki, 
J. Innes, A. W. Mail, &. A. McGonigle, M. 
Khenquist. 


Mississippi Supply Company, Chicago— 
Switch heater ; tie nipper—k. J. Mulroney. 


Morden Frog & Crossing Works, Chi- 
cago—Adjustapie rail braces; forged-steel 
braces; Sampson switch point; standard 
switch point; new saw-toothed adjust- 
ment for adjustable braces—E. C. Argust, 
W. Homer Hartz, G. F. Killmer, L. IL. 
Martin, L. C. Reebs. 


Moto-Mower Company, Chicago— 
Power sickle-bar mower; power lawn 
mowers; and hand mowers—L. C. Meski- 
men, O. Spottswood, Mrs. L. C. 
Meskimen. 


Nordberg Manufacturing Company, 
Milwaukee, Wis.—kKail grinders; track 
power drill; power track wrench; utility 
rail grinders; surface grinders ; precision 
grinders; accessories—C. P. Clemmens, 
W. W. Fitzpatrick, C. K. Jensch, John 
Hogan, Eugene Larson, Ralph W. Payne, 
F. M. Read, Stanley H. Smith, H. H. 
Talboys, W. E. Bugbee. 


Northwestern Motor Company, Eau 
Claire, Wis.—Bridge-and-building gang 
car; all-service section car; light all- 
service car; heavy-duty extra gang and 
hump cars—F. W. Anderson, Otis B. Dun- 
-~ Geo. H. Goodell, Gilbert Heithaus, 

E. Murphy, A. H. Nelson. 


Oliver Iron & Steel Corporation, Pitts- 
burgh, Pa.—Gage rods; heat-treated track 
and switch bolts; screw spikes; drive 
spikes; and wrenchtite nuts—B. J. Beck, 
G. M. Daly, J. G. Graham, John R. Olsen. 


Oxweld Railroad Service Company, Chi- 
cago—Oxy-acetylene welding and cutting 
apparatus; oxygen; acetylene; carbide; 
rail butt welding; heat-treating of rail 
ends ; pipe welding; wrinkle bending pipe; 
angle bar straightening; acetylene flood 
lights, railroad type—Lem Adams, M. C. 
Beymer, G. P. Bogert, M. Burnett, Jr., 
W. E. Campbell; R. J. Dodds; W. E. 
Donalds; F. J. Duffie; H. V. Gigandet; 
E. B. Hall, Jr.; F. C. Hasse, P. Hunter, 
Jr., J. W. Lacey, G. B. Moynahan, J. H. 
Rodger, H. W. Schulze, J. C. Stephenson, 
F. E. Teichen, J. E. Winslow. 


P. & M. Company, Chicago—Rail anti- 
creepers; bond-wire protectors; and tie 
plate assemblies—S. M. Clancey, J. J. 
Gallagher, D. T. Hallberg, G. E. Johnson, 
L. S. Johnson, J. E. Mahoney, W. A. Max- 
well, F. A. Preston, G. E. Olson, M. K. 
Ruppert. 


Pettibone Mulliken Corporation, Chi- 
cago—Mechanical rohagy at switch 
stands—W. A. Enstrom, C. Johnson, 
Carl Landberg, W. E. Olds, G ay. Slibeck. 


Pocket List of Railroad Officials, New 
York—Copies of Pocket List of Railroad 
Officials—Harold A. Brown, B. J. Wilson. 


Positive Rail Anchor Company, Chicago 
—Rail anchors; guard-rail plates and 
braces; adjustable rail braces—L. : 
Ferguson, R. J. Platt. 


Power Ballaster Company, Chicago— 
Motion pictures of power track ballaster 
and power track cribbing machines; bal- 
last cleaning machine—W. E. Bugbee, 
Ralph Payne, F. H. Philbrick, L. L. 
Schreck, Stanley H. Smith. 


Q & C Company, New York—Guard-rail 
clamp; switch- -point guard; compromise 
joints; derail; gaging tools; wheel stops; 
rail tongs; gage rods: flange-way guard; 
adjustable rail brace; electric switch 
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heater—G. H. Goodell, M. Iseldyke, L. E. 
Hassman, G. Prest, Lewis Thomas. 


Rail Joint Company, Inc., The, New 
York—Insulated rail joints; standard 
joints; compromise joints; and fibre in- 
sulation—Alex Chapman, E. A. Condit, 
W. E. Gadd, Harry C. Hickey, G. H. Lar- 
son, J. N. Meade, R. W. Payne, C. H. 
Reade, Thomas Ryan. 


Rails Company, The, New Haven, Conn. 
—M. & L. track; compression track fas- 
tenings; compression screw spike; full- 
throated cut spike; oil, gas and electric 
switch heaters; track lubricator; spring 
spike; automatic switch lock; strip weld- 
ing for building up battered rail ends; 
acetylene tank carrier—R. E. Bell, L. T. 
Burwell, W. A. Peck, J. V. Wescott. 


Railway Engineering and Maintenance, 
Chicago—Copies of Railway Engineering 
and Maintenance and Railway Age—G. E. 
Boyd, C. M. Burpee, M. H. Dick, S. W. 
Hickey, N. D. Howard, Elmer T. Howson, 
F. C. Koch, J. G. Little, C. W. Merriken, 
H. A. Morrison, J. S. Vreeland. 


Railway Maintenance Corporation, 
Pittsburgh, Pa—RMC plastic cakes for 
joint lubrication; pictures of elastic stop 
nut—John F. Casey, Jr., J. B. McWilliams, 


Railway Purchases and Stores, Chicago 
—Copies of publication—K. F. Sheeran, 
Edward Wray. 


Railway Track-Work Company, Phila- 
delphia, Pa—Portable track grinders; 
stock-rail grinders; flexible-shait grind- 
ers; combination grinders; accessories; 
grinding wheels—H. M. Moorhead, A. M. 
Nardini. 


Ramapo Ajax Division, American Brake 
Shoe & Foundry Company, New York— 
Switch stands; rail lubricators—T. E. 
Akers, G. A. Carlson, J. E. Davidson, 
R. E. Einstein, H. Hazelton, A. F. Hess, 
Darcy F. Hilton, J. V. Houston, A. F. 
Huber, J. S. Hutchins, J. P. Kleinkort, 
E. F. Needham, R. W. Payne, W. A 
Peddle, H. W. Renick. 


Sperry Rail Service, Hoboken, N.J— 
Examples of transverse fissures, engine- 
burn fractures and flash butt welds ; lit- 
erature—E. A. Crawford, J. C. Davis, 
C. W. Gennet, Jr.. W. F. Kohl, S. R. 
Lewis, C. K. Mentz, S. P. Murphy, H. C. 
Plunkett. 


Templeton, Kenly & Co., Ltd., Chicago— 
Track, bridge and journal jacks, with 
exclusive wheel hold-down; car-retarder 
jacks ; tie spaces; rail puller and expander 

—W. C. Cornu, H. C. Dilsizian, R. B. 
Hill, W. H. Kreer, P. H. McManus, “= 
liam Simpson, J. B. Templeton, W. 
Templeton. 


Warren Tool Corporation, Warren, 
Ohio—Flex-Toe claw bar; track tools— 
W. H. Bon, F. J. Lehman, Howard Mull, 
O. W. Youngquist. 


Wheeler Lumber Bridge & Supply Co. 
Des Moines, Iowa—Laminated crossings 
and culverts—C. M. Mitchell. 


Woodings-Verona Tool Works and 
Woodings Forge & Tool Company, 
Verona, Pa.—Rail anchors; triflex springs 
—W. W. Doehn, A. C. Laesing, R. J. 
McComb, G. L. McKewin, J. M. Moore, 
E. Woodings, W. H. Woodings. 


Woolery Machine Company, Minneapo- 
lis, Minn.—Tie cutting machine; creosote- 
spray machine—A. J. Franke, H. EF 
Woolery, W. F. Woolery. 


Worthington Pump & Machinery Corp. 
(Construction Equipment Division), 
Holyoke, Mass.—Off-track _ tie-tamper 
compressor—P. A. Blakeley, A. L. Davis. 
S. F. Evelyn, W. a Fleming, G. W. Mor- 
row, H. J. Ryan, H. J. Shultz. 
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Inspecting Turntables 


How frequently should a turntable be inspected? By 
whom? How should the inspection be made? What de- 


tails should be observed? 


Has System Inspector 


By F. H. CraMer 
Bridge Engineer, Chicago, Burlington 
& Quincy, Chicago 


All turntables should: be inspected 
not less than twice a year, and should 
be raised once a year for a detailed 
inspection of the center bearing. A 
representative of the bridge engineer’s 
office should be present when the 
table is raised for the center inspec- 
tion and should go over the entire 
table in detail at that time. The mas- 
ter carpenter makes the semi-annual 
inspection, which is made without 
lifting the span, unless there is some 
definite reason for doing so. 

Our practice heretofore has been to 
inspect all turntables twice a year, 
with quarterly inspections at the more 
important points. Improved designs 
of center bearings, and tests and ex- 
periments to improve lubrication, have 
permitted a reduction in the number 
of inspections of even the more im- 
portant spans. 

On the Burlington the complete in- 
spection is made by a representative 
of the bridge engineer, who specializes 
in this work and who is allowed almost 
full time in carrying out his duties. 
Repairs are made under the direction 
of the bridge engineer by the track, 
bridge or mechanical department 
forces, depending on their character. 
The special representative makes the 
inspection, recommends what work 
shall be done, makes reports to vari- 
ous officers, has access to all drawings 
and turntable records, and is author- 
ized to order repair parts. He is also 
required to keep on file in the bridge 
engineer’s office a complete list of 


spare parts for emergency repairs. 

A schedule of inspection is pre- 
pared by the special inspector and 
sent to all superintendents. He then 
arranges to have the master carpenter, 
a bridge foreman and a gang on the 
ground on the date specified, with 
jacks, wrenches, waste, oil and such 
other tools and supplies as may be 
necessary. The span is then raised 
on the jacks and is carefully blocked 
for safety. The center-bearing parts 
are removed, cleaned and examined, 
after which they are put back into 
place, together with lubricating oil or 
grease. After the span has been low- 
ered to place, a locomotive is run onto 
the table and the end-wheel clearances 
are checked. During the time when 
the table is being raised and lowered, 
the inspector examines the steel work, 
the timber deck, the tractor, the circle 
rail, the circle wall and other items. 


Depends on Service 


By G. L. STALEY 


Bridge Engineer, Missouri-Kansas-Texas, 
St. Louis, Mo. 


Turntables should be inspected at 
least once a year and more frequently 
if experience indicates that this is 
desirable. Obviously, the amount of 
use determines the amount of wear 





Send your answers to any of 
the questions to the What's 
the Answer Editor. He will 
welcome also any questions 
you wish to have discussed. 





To Be Answered 
in December 


1. What details should receive at- 
tention in the care of a motor car to 
insure the best service from it? 

2. Can building repair work be pro- 
grammed? If not, why? If so, to 
what extent? How is the program 
prepared? 

3. What is the most satisfactory 
method of inspecting and controlling 
switch-tie renewals? How does this 
differ from crossties? 

4. In what ways can electrically- 
operated tools be used to advantage in 
bridge and building work? 

5. Under what circumstances are 
gage rods or gage plates necessary or 
preferable to double spiking on curves 
on main tracks? On switching tracks? 
How should they be installed? 

6. What are the relative advantages 
and disadvantages of placing steam, 
air and water lines overhead and 
underground? 

7. What effect, if any, do the 
weight of rail, the kind or amount of 
ballast, the condition of the roadbed 
and temperature have on rail creep- 
age? 

8. Should wood surfaces be inspect- 
ed prior to painting? Why? In how 
much detail? Who should make the 
inspection? 





and tear, so that yearly inspections 
generally find little change where the 
service is light, but material changes 
may occur where the service is heavy. 
It is good practice to make routine 
monthly inspections without raising 
the table and to make such light re- 
pairs currently as become necessary 
on tables that are in constant use. 

Annual inspections should be made 
jointly by representatives of the me- 
chanical department, which uses the 
table; the maintenance department, 
which is responsible for keeping it up ; 
and the engineering department, which 
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is responsible for its design and con- 
struction, At the annual inspection 
the table should be raised so that all 
parts can be seen. Roller bearings 
should be removed to expose all wear- 
ing surfaces and the rollers and wear- 
ing rings should be cleaned. Raising 
the table also provides a better oppor- 
tunity to inspect the cross-loading 
girders and diaphragms. The end 
carriages must be observed closely, 
although this can be done without 
raising the table. All bracing between 
girders must be inspected in detail, 
as well as the track, the deck, all elec- 
trical appliances, the drainage of the 
pit, the circle walls, the circle rail, the 
foundation and the painting. The gen- 
eral ability of the table to perform the 
service required, should also be judged. 

It has not yet been proved that the 
use of grease instead of oil for lubri- 
cation of the center bearings has made 
inspections at the former intervals 
unnecessary. In fact, in some cases, 
more frequent inspections have been 
found necessary where grease is used. 
Grease serves to seal the bearing 
chamber against the entrance of dirt 
and water, but will not lubricate the 
modern type of roller-bearing centers, 
or any bearings which have shafts 
through the rollers, or other enclosed 
close-fitting bearings, when lubrica- 
tion must get more than an inch or 
two distant from the points of en- 
trance. 

For three-point bearing tables, the 
program of inspection should be the 
same as for those of the center-bear- 
ing type. Where there are removable 
covers on the bearings, there is no 
need to raise them, especially as it may 
be desirable not to disturb the ad- 
justment in elevation. 


Inspections Avoid Tieups 


By G. S. CritEes 
Division Engineer, Baltimore & Ohio, 
Punxsutawney, Pa. 


Shallow, continuous-type turn- 
tables are fast replacing the older 
cantilever type in busy terminals, be- 
cause they possess superior advant- 
ages for turning modern steam loco- 
motives. Many of the center-bearing 
tables are still in service and must 
be depended on as long as they re- 
main. Most of them are being worked 
to the limit. Where this is being done, 
especially in busy terminals, a sudden 
or unexpected failure will cause seri- 
ous interruptions to the turning of 
locomotives. Reasonable inspections 
avoid unexpected tieups. 

In busy terminals, it is desirable 
to give such, tables a thorough in- 
spection semi-annually. This should 
be done under responsible mainten- 
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ance-of-way supervision, with the as- 
sistance of the roundhouse foreman 
and the electrical foreman. The table 
can be jacked up or lifted by the 
wrecking crane. The tractor should 
be set out first and turned over to the 
mechanics and electricians for inspec- 
tion and repairs. After the table is 
on blocks, all parts should be cleaned 
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and inspected and damaged or badly 
worn parts replaced. 

A similar inspection of tables of the 
continuous type should be made an- 
nually, and of the cantilever type at 
points of light service. These inspec- 
tions also include the painting, the 
replacement of worn parts and the re- 
pairing of structural defects. 


Causes of Rail Creepage 


What are the causes of rail creepage? Is it more pro- 
nounced on single or double track? Why? 


Rail Does Odd Things 


By H. R. CLarke 
Engineer Maintenance of Way, Chicago, 
Burlington & Quincy, Chicago 


It is difficult to give a definite and 
concise answer to this question be- 
cause of the unusual way in which 
rail sometimes creeps. In general, rail 
creeps in the direction of heaviest 
trafic. On miultiple-track lines this 
is in the direction of traffic, where 
train movements are confined largely 
to designated track in each direction. 
In the case of single track, this should 
be in the direction of heaviest traffic 
and greatest tonnage. In both cases 
there is a tendency for the creepage 
to be more pronounced down-grade 
than up-grade. 

Where the direction of creepage is 
as outlined, it is generally agreed that 
the causes are: 

1. Impact of the wheels on the end 
of the receiving rail, tending to drive 
the rail forward. 

2. Wave motion of the rail ahead 
of the advancing wheels. A tendency 
of this motion is to lift the track from 
its bed and force it forward in the di- 
rection of traffic. 

3. The tendency to drag the rail 
forward when brakes are set. Natur- 
ally, this is increased in the direction 
of descending grades, which accounts 
for the increased tendency of the rail 
to creep in the direction of traffic and 
down grade. 

Generally, rail creepage is more 
pronounced on double than on single 
track, principally for the reason that 
traffic on each track is directional. On 
double track, aside from reversal of 
traffic, a practice that is followed quite 
generally on some roads, and to a lim- 
ited extent on others, the traffic is in 
one direction on each track. On single 
track the traffic is more or less evenly 
divided, but this division will depend 
on the direction of greatest traffic 
density. 

The foregoing sets out what I be- 


lieve are generally accepted as the 
principal causes of rail creepage. As 
suggested in the beginning, however, 
there are times when rail movement 
cannot be explained in this way. For 
instance, rail occasionally creeps 
against traffic, and in other cases the 
movement is up grade instead of down 
grade. So far as I know, no satisfac- 
tory explanation of this behavior has 
been advanced or met with general 
acceptance. Even more puzzling, per- 
haps, is the situation occasionally en- 
countered, in which one rail remains 
stationary while the other creeps. 
Even more strange are those occasions 
when one rail creeps in one direction 
and the other one creeps in the oppo- 
site direction. 

All of these unusual conditions oc- 
cur, I believe, on practically every 
railway, and maintenance officers have 
devoted a great deal of time and effort 
to find the cause of such behavior. 
It has been suggested that the location 
of turnouts which permit freer move- 
ment of one rail than the other might 
be the answer to the problem of why 
rails creep in opposite directions. This 
may be the explanation, and it is as 
reasonable as any I have heard ad- 
vanced; yet the fact that rail creep- 
age in opposite directions frequently 
occurs at some distance from any 
turnout and a similar movement may 
not be observed closer to the turn- 
out, raises a doubt as to the reason- 
ableness of this explanation. 


Much Study Has Been Given 


By W. H. Sparks 


General Inspector of Track, Chesapeake 
& Ohio, Russell, Ky. 


This subject has been under study 
for many years, and various theories 
concerning rail creepage have been ad- 
vanced. Yet no satisfactory conclusion 
has been reached with respect to some 
of its phases, and I fear that the cor- 
rect answers to some of the problems 
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connected with the inconsistencies of 
rail behavior are far in the future. It 
has happened more than once that a 
theory that seemed to cover all pos- 
sible causes has been shattered by the 
fact that rail, somewhere, was acting 
in a fashion completely at variance 
with the facts upon which the theory 
was based. In other words, it is prob- 
able that there are several causes; 
that sometimes they act singly, in 
which event the explanation seems 
simple ; and that at other times several 
of them act together, producing rather 
odd results that are not easily ex- 
plained. 

It has been observed that rail creep- 
age is usually more pronounced where 
the roadbed crosses a swamp for a 
considerable distance, this being at- 
tributed to the yielding of the soil 
upon which the roadbed rests, In gen- 
eral, rail creepage is in the direction 
of traffic, and this fact is the basis for 
the belief that it results in large part, 
if not wholly, from the wave motion 
of the rail ahead of the advancing 
wheels, but there are so many excep- 
tions to this directional movement as 
to lead to the belief that this is only 
one cause, which may not be as im- 
portant relatively as we have assumed. 
More than one case has been recorded 
where one rail has moved with traffic 
while the other remained stationary 
or crept in the opposite direction. A 
few cases have been observed where 
both rails have crept against traffic, on 
tracks upon which there was no re- 
versal of train movement. 

Rail shows a marked tendency to 
creep down grade, but any theory con- 
cerning the influence of gravity or 
braking is complicated by the fact that 
a few miles farther ahead, there may 
be a gradient upon which the rail is 
traveling uphill under identical con- 
ditions of traffic and, seemingly, of 
physical conditions. Again, situations 
have been noted where one rail is 
moving downhill while the opposite 
rail moves uphill. 

For several years we have noted 
that on double track the rail under 
the left side of the locomotive shows 
a greater tendency to creep than that 
under the right side. So far, we have 
been unable to find any reasonable 
explanation for this behavior, but it is 
too widespread and consistent not to 
be the result of a specific cause or 
combination of causes. 

Is rail creepage more pronounced 
on single or on double track? In gen- 
eral, it is more pronounced on double 
track where the traffic is directional. 
It is also more noticeable on the 
track that carries the heaviest tonnage, 
which seems to confirm the theory 
that it results from wave motion. On 
single track, traffic moves in both di- 
rections and under this theory, where 
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it is approximately balanced, there 
should be no creepage. The fact re- 
mains, however, that creepage does 
occur and that the same inconsisten- 
cies with respect to rail movement, 
are found on single track as on double 
track. 

Why? This part of the question, 
like that relating directly to the causes 
of rail creepage, must remain unan- 
swered uritil-we learn more about why 
rail movement is subject to so many 
inconsistencies. Seemingly, the same 
cause cannot be operating where the 
creepage is reversed to traffic as when 
the movement is with traffic. Again, 
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we must find what force retards one 
rail when they creep in the same di- 
rection, but at different rates, and why 
one rail remains stationary while the 
opposite one creeps. 

Rail creepage is of sufficient im- 
portance to warrant more intensive 
study than it has received heretofore. 
If it were not for anti-creepers it 
would be of still greater importance. 
Many of us assumed that the heavy 
rail sections in common use today 
would eliminate the trouble, but de- 
spite heavy rail and other improve- 
ments in track construction, it is still 
a matter of concern. 


Constructing Wood Crossings 


When constructing a wood crossing, is it desirable to 
provide an air space below the planks? Why? How can 


this be done? 


May Be Advantageous 


By Tuomas WALKER 
Roadmaster, Louisville & Nashville, 
Evansville, Ind. 


I am unable to speak from experi- 
ence, for I have never constructed a 
wood crossing; however, I believe 
that an air space under a solidly- 
planked crossing will be advantageous, 
but the crossing should be well drained 
so that water will not stand under 
the planks. An air space will permit 
the use of thinner planks, which will 
promote economy, but the main ad- 
vantage will be to avoid the possi- 
bility of the planks heaving in freezing 
weather. The air space can be pro- 
vided easily by placing furring strips 
on top of the ties to raise the planks 
above the ties. 


Considers It Desirable 


By E. L. Banion 
Roadmaster, Atchison, Topeka & Santa Fe, 
Marceline, Mo. 


An air space under crossing timbers 
is desirable for several reasons, the 
principal one of which is to keep the 
area under the crossing plank as dry 
as practicable. Dirt and mud carried 
onto the crossing by vehicles tend to 
foul the ballast and create poor drain- 
age, so that the crossing may remain 
wet for a long time after a rain. An 
air space under the plank will assist 
in drying out the moisture. With the 
heavier rail sections, it is good prac- 
tice to use either four or five-inch 
plank placed on furring strips to ob- 
tairi the desired height. This will not 


only provide an air space under the 
plank between adjacent ties, but also 
reduces the amount of lumber neces- 
sary to insure a solid crossing. 

Considerable trouble has been ex- 
perienced with the outside plank on 
these crossings, as they tend to heave, 
particularly where gravel, crushed 
stone or other loose material is used 
outside the plank. Highway traffic 
crowds and packs this material into 
the air space under the plank, causing 
it to heave. Similar action by car and 
locomotive wheels forces dirt and 
gravel through the flangeway openings 
and under the inside plank. The first 
condition can be relieved by setting a 
plank on edge and fastening it to the 
outer plank to box the air space. The 
second condition has been improved 
by using wood flangeway strips to pre- 
vent foreign matter from getting 
through the flangeway. 

When placing a surface crossing, 
the air space should be of secondary 
importance, since the installation must 
be judged primarily on its smoothness 
and traction, and on its ability to re- 
tain its fixed position under high- 
speed trains and under the hazard 
from dragging equipment catching 
under the planks and tearing them out, 
with the incidental possibility: of de- 
railment. 

It is my observation that the neces- 
sary air space can be obtained by 
means of specially-framed furring on 
each tie, fastened to the ties inde- 
pendently of the fastenings for the 
plank. Sawn, rather than hewn, ties 
should be used, since this will provide 
a more even surface and avoid the ne- 
cessity for framing the treated ties 
or furring strips in the field. 

To insure the maximum service 
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from wooden crossings and to afford 
the maximum of safety, the plank 
should be fixed rigidly to the ties to 
prevent relative motion between them. 
To meet these requirements, the ends 
of the planks must not project be- 
yond the side of the tie, but must be 
flush with it. Each plank should be 
fastened to alternate ties, with double 
fastenings at each end. These fasten- 
ings should be %-in. by 10-in. or %- 
in. by 12 or 14-in. boat spikes, or lag 
screws of the same length. They 
should penetrate the tie from 5 to 7 
in., depending on the height of the rail 
and the soundness of the ties support- 
ing the plank. It is my experience 
that lag screws are preferable in gum 
or other woods that tend to warp 
after they are installed. 

To insure easy removal of the lag 
screws when taking up the crossing 
for any reason, it is well to use wash- 
ers under the screw heads. The holes 
should be countersunk and tar or 
some sealing compound should be 
poured to fill the counter-sunk holes 
after the screws are in place. 


Crossings Last Longer 


By J. E. Watson 
Assistant Foreman, Chicago, Burlington & 
Quincy, Galesburg, IIl. 


Where there are wide extremes of 
temperature, a wood crossing will last 
longer if an air space is left under the 
planks, for, as freezing and thawing 
occur, the ballast tends to heave and 
force the planks up if they are in con- 
tact with it. That is, if the thickness 
of the plank and the height of the rail 
are the same,’and the ballast is flush 
with the tops of the ties, the planks will 
be affected by the slightest expansion 
of the ballast. 

A successful method of preventing 
this action is to dress the ballast 
through the crossing about three 
inches below the top of the ties. Ifa 
liberal application of asphalt is then 
made over the ballast, and care is ex- 
ercised to seal all openings, water, 
which causes most of the trouble at 
crossings, will be excluded. Furring 
strips of proper thickness on the ties 
and a wood strip to fill the flangeway 
should then be applied. The furring 
strips serve a dual purpose—they in- 
crease the air space and reduce the 
thickness of the plank, allowing 
planks two to four inches thick to be 
used, depending on the importance 
of the crossing and the character of 
the highway traffic. A thin coating 
of tar on the surface of the crossing 
will seal the crevices between the 
planks and reduce the amount of wa- 
ter passing through the crossing. The 
flangeway filler excludes mud and 
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other material from the air space. 
If the highway is not paved, a plank 


set edgewise against the outside plank 
of the crossing will box in the air 
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space and exclude dirt and gravel. It 
will also prevent the heaving of the 
outside plank. This is not necessary 
on a paved road. 


Inspecting Ballast-Deck Trestles 


What details should be given particular attention when 
inspecting a ballast-deck trestle? When should the in- 
spection be made? Who should make it? 


By Divison Inspector 


By W. C. HarMan 


Supervisor of Bridges and Buildings, 
Southern Pacific, San Francisco, Cal. 


The inspection of ballast-deck tres- 
tles should be made by the division 
bridge inspector at the time of his 
regular inspection of the bridges, 
trestles and culverts on the division. 
It is best, however, to make the in- 
spections at a time when there is little 
or no water in the stream, so that the 
bents shall be exposed more com- 
pletely. 

On approaching a trestle, it will be 
well to observe the line and surface 
of the track, for they frequently pro- 
vide the first evidence of a weakened 
bent caused by defective caps, settling 
piles or other conditions. When the 
water is low the inspector can investi- 
gate more easily the action of the wa- 
ter around the bents and learn whether 
scour has occurred. 

Beginning with the pile supports, 
the details of the inspection should 
include prodding or boring untreated 
piles for decay between the ground 
line and a point 3 ft. below the surface. 
Here will be found the first decay in 
the pile, and a further examination of 
the points of contact with the bracing 
may reveal other areas of infection. 
Piles and other timbers should be ex- 
amined for termite infestation. The 
presence of these insects can usually 
be detected by pinholes in the sides of 
the piles or by deposits of pellets on or 
near the timber. Next, the piles should 
be checked for settlement by sighting 
or, in some instances, by noting if any 
are down from the caps. High piles 
will be observed to have punched into 
the cap, and they should be cut to line. 
Caps should fit neatly to the piles so 
that the bearing is equal at all points. 
It should be noted whether all bolts 
are in place and well tightened. 

Decay in untreated caps is generally 
found in the upper half and particu- 
larly at the stringer seats, usually as a 
result of water entering some opening 
in the top of the stick or seeping in 
between the stringers and the cap. 
Excessive decay can be detected by 


sounding with a hammer and, in many 
instances, by the bulging of the sides 
of the timber, by spreading of the top 
or by crushing over the piles. 

Untreated stringers must be 
watched closely. However, they are 
seldom used unless well protected with 
paint or when covered by composition 
roofing or metal sheets. Decay or 
termites may attack them and the in- 
spector should examine the tops and 
abutting ends closely. Broken string- 
ers usually are caused by improper 
framing which has left some stringers 
deeper than others, with consequent 
overloading. Creosoted stringers give 
little clue to defects which may be 
developing on the interior, but certain 
signs known to the experienced in- 
spector, such as bulging sides or 
fanned-out tops, give an indication of 
approaching failure and a rap with 
a hammer and the peculiar dead sound 
complete the story. 


Like the One Horse Shay 


By S. F. Grear 


Assistant Engineer of Bridges, Illinois 
Central, Chicago 


A well designed ballast-deck trestle 
resembles the one horse shay, in that 
all parts are equally strong and about 
equally vulnerable. If any one part 
requires particular attention, and 
should, therefore, be excepted from 
this statement, it is the cap. These 
are large timbers—we use 14-in. by 
14-in. caps—and they are subject 
to checking and splitting. During the 
inspection, every cap should be ex- 
amined at each end and at the bottom, 
to detect any evidence of decay. A 
cap that shows signs of bulging in 
the sides, is decayed inside the treated 
zone and should be replaced at once. 
The unit bearing of the cap on the 
piles or posts is heavy and each cap 
should be inspected on the underside 
to determine whether this high pres- 
sure is causing them to “punch” into 
the cap or causing breaking fibres. 

Stringers should be inspected for 
splits and breaks. If splits are found, 
they must be examined to determine 
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whether they are deep enough or are 
so located that they cause appreciable 
weakness. While my experience indi- 
cates that there is likely to be very 
little decay in creosoted stringers, no 
chances should be taken, and sufficient 
examination should be made at the 
supports and along the tops to de- 
termine whether decay is present. 
About two years ago we found string- 
ers in two adjacent bridges with sut- 
ficient decay to require renewal. These 
stringers were only about twenty years 
old, and presumably had not been 
treated properly. 

Some trouble has been experienced 
from carpenter ants working in caps 
and stringers, and any cuttings or 
what appears to be sawdust on the 
ground provides an indication that 
they are at work. These large ants, 
which are quite destructive to wood, 
enter the timber through cracks and 
holes in the treated wood and eat the 
untreated material beneath the zone 
of treatment. 

If not protected properly, creosoted 
piles will decay inside the treated shell, 
and piles 15 years old, or older, should 
be sounded for hollowness. This heart 
decay almost always starts at the top 
of the pile, but sometimes at a bolt 
hole or a check. For this reason the 
sounding should cover the entire 
length of the exposed part of the pile. 
In many cases, piles must be bored to 
determine the thickness of the treated 
shell. 

Floor boards and braces are very 
little subject to rot, and visual inspec- 
tion is sufficient. Guard timbers are 
particularly subject to splitting and 

- subsequent decay. They are especial- 
ly likely to rot at the bolt holes. 
Visual inspection is usually sufficient 
for the hardware, but occasional bolts 
should be tried with a hammer to de- 
termine tightness. 

In addition to the foregoing details, 
a general examination of the struc- 
ture should be made to determine 
whether piles have settled, whether 
scour has occurred around bents or 
bulkheads, whether vegetation should 
be removed, whether there is drift 
against or near the bridge and whether 
water barrels need filling. 

District bridge foremen should in- 
spect all of their bridges once a 
month, or more often if there is any 
known defect. The supervisor or 
master carpenter should see them four 
times a year and a whole-line or 
system inspector should examine all 
bridges once a year and be in position 
to pass on repairs or renewals. — 

The time for making the inspection 
will depend on the location of the 
structure. The annual inspection 
should be completed by October, so 
that the reports will be available for 
preparing the budget for the follow- 
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ing year. January, February and 
March are too rainy to insure proper 
inspection, for there is apt to be too 
much water under the bridges. It is 
essential to get on the ground under 
ballast-deck trestles if one is to make 
a satisfactory examination. 


Miss No Detail 


By G. W. BENSON 
Supervisor Bridges and Buildings, Central 
of Georgia, Macon, Ga. 


Since every detail of a ballast-deck 
bridge is important, none should be 
overlooked. The inspection should 
include the line and surface of both 
track and trestle ; the condition of the 
piles, braces, caps, stringers, flooring, 
guard rails and headwalls. All timbers 
should be examined by sounding and, 
where doubt exists, by boring, the 
latter applying particularly to piles, 
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caps and stringers. Floor boards, 
headwalls and guard rails should be 
examined for any conditions that 
might lead to loss of ballast. Ties 
should be examined with the same 
care as the trestle itself. The ballast 
should be examined to determine 
whether it is tamped properly under 
the ties and for drainage. Fire walls, 
metal guards and other fire protection 
should be examined. The stream bed 
should be examined for channel 
changes and scour. 

The inspection should be made dur- 
ing the dry season, for a reliable in- 
spection cannot be made when the 
water is high. The inspection should 
be made by the supervisor jointly with 
the district bridge foreman. All de- 
tails should be recorded on a special 
inspection form. This report provides 
a record for future inspection by the 
division engineer or a representative 
of the chief engineer and as a guide 
for ordering repair materials. 


What Kind of Pump? 


What are the relative advantages and disadvantages 
of centrifugal and displacement pumps? Does the serv- 
ice in which they are used make any difference? 


Power, not Service, Governs 


By G. S. CritEs 
Division Engineer, Baltimore & Ohio, 
Punxsutawney, Pa. 


Centrifugal pumps give a steady 
continuous flow, but unlike displace- 
ment pumps are not adapted for serv- 
ice where intermittent changes in pres- 
sure and flow occur. The service for 
which pumps are used governs the 
type of pump that will be most satis- 
factory, but the kind of power avail- 
able must also be given consideration. 
Centrifugal pumps can be connected 
directly to electric motors, steam tur- 
bines or high-speed internal-combus- 
tion engines, with each of which they 
combine in compact units. The work- 
ing parts are few and the pipe connec- 
tions are simple. By adding one or 
more stages, high pressure may be 
developed. A single-stage centrifugal 
pump will work against heads up to 
150 ft. without undue pressure on the 
bearings. 

Displacement pumps handle gases 
better than centrifugal pumps, by 
compressing them to any desired limit 
in controlled stages, whereas centrifu- 
gal pumps hardly more than augment 
the flow of the gases. For handling 
liquids, displacement pumps must 
work rather slowly to avoid churning 
or- having energy dissipated by the 


inertia of the liquid. Gears are used 
to attach pumps of this type to motors, 
turbines or fast-revolving engines, 
which adds to wearing and breaking 
parts. 

Steam has had a long start over 
electricity and internal-combustion en- 
gines for operating pumps, but steam, 
unless used in turbines, is not adapted 
for centrifugal pumps. For this rea- 
son, in many installations, power and 
not service will be the governing fac- 
tor in the selection of pumps. 


Advantages Defined 


By Supervisor OF WATER SERVICE 


Centrifugal pumps have the advan- 
tage of lower cost than displacement 
pumps of the same capacity, while 
maintenance is generally lower. They 
can be operated without attendance. 
which is usually impracticable with 
displacement pumps. They require 
far less floor space than displacement 
pumps of equal capacity, so that pump 
houses can be smaller. They are 
adapted particularly for handling 
muddy waters or those containing 
sand. Starting valves, relief vales 
and air cushions on discharge lines 
and vacuum chambers on suction lines 
are unnecessary. 

Centrifugal pumps give a steady 





720 


continuous discharge, free from pul- 
sations, and do not, therefore, cause 
water hammer in discharge lines. 
Again, failure to open a valve or the 
sudden closing of a valve in the dis- 
charge line has no effect on the pump. 
Centrifugal pumps are adapted par- 
ticularly for operation by electric mo- 
tors, making automatic operation 
feasible. 

On the other hand, they cannot 
make as great a suction lift as a dis- 
placement pump and will not operate 
if only a slight amount of air leaks 
into the suction line. They require a 
reasonably constant head for most 
efficient operation, so that they are not 
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well adapted for service where there 
are large fluctuations in the head. 
Likewise, since any material reduction 
in the head increases the amount of 
water pumped, they may overload and 
burn out the motor, if they are oper- 
ated by electric power. 

Displacement pumps can be oper- 
ated successfully and without detri- 
ment to the equipment, under wide 
variations in head and volume of 
water pumped. They will handle 
higher suction lifts and are not af- 
fected by small air leakage into the 
suction line. They are not well adapted 
for electrical operation, and, in gen- 
eral, require an attendant when in use. 


Length of Guard Rails 


What are the relative merits of long and short guard 


rails opposite frogs on tangent running tracks? 


curves? On the turnout side? 


Should Be Short 
By H. F. Firrevp 


Engineer Maintenance of Way, Boston & 
Maine, Boston, Mass. 


A guard rail of sufficient parallel 
length should be provided to cover the 
throat of the frog and extend from 6 
to 12 in. back of the point, this length 
depending on the number of the 
frog. Spring-rail frogs should have 
guard rails on the turnout side that 
are long enough to cover the movable 
spring rail. The parallel portion 
should be set-from 6 in. to 1 ft. back 
of the frog, depending on the kind 
and number of the frog. 

Any guard rail longer than is nec- 
essary to protect the point or spring 
rail, with sufficient added length to 
provide a flare of about 3 in. at each 
end, increases the cost unnecessarily 
and, as I see it, cannot be justified. 
The foregoing applies to connections 
and curves, as well as tangents, so far 
as the protection of the frog is con- 
cerned. On curves on high-speed 
track, a longer guard rail is desir- 
able in some cases to straighten the 
truck before it reaches the throat of 
the frog, to avoid lurch and improve 
the riding of coaches. 


Recommends ll Feet 


By W. H. Sparks 
General Inspector of Track, Chesapeake & 
Ohio, Russell, Ky. 


Heavier rails, guard-rail clamps, 
hetter designs for frogs and generally 
stronger track have changed the re- 


On 


quirements for guard rails, from those 
which were considered necessary with 
the lighter rail sections. On tangents 
there is no reason why an 11-ft. guard 
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rail cannot be used safely on the run- 
ning track, provided clamps are em- 
ployed, end lugs are in position and 
bolted, and the track is maintained to 
gage. On the turnout side, where 
traffic is diverted to another running 
track, to a siding or to a spur, and 
where speeds are relatively high, the 
1614-ft. guard rail will be better, since 
it will straighten the trucks and hold 
them in line, as well as guide the 
wheels past the point of the frog. 
Modern locomotives have long 
wheel bases and some of them are 
relatively stiff. It is my observation 
that a longer guard rail on the turn- 
out side will catch the engine-truck 
wheels far enough ahead of the frog 
point to pull them over and keep them 
away from the point, thus reducing 
wear on the point. It will do the 
same for the driving wheels and will 
straighten the trucks of the following 
cars. To insure this performance, 
however, guard-rail clamps and bolted 
end blocks should be installed, so that 
the guard rail will be held rigidly to 
the running rail. In yard tracks, the 
speed is much lower than on main 
tracks and the 11-ft. guard rail will 
be satisfactory for both the through 
route and on the turnout side. 


Capacity of a Septic Tank 


How should the capacity of a septic tank be deter- 
mined? Does this differ for stations, shops, offices and 


company dwellings? If so, in what way? 


Depends on Type of Use 


By Frank R. Jupp 


Engineer of Buildings, Illinois Central, 
Chicago 


Capacities for septic tanks are de- 
termined by the number of persons 
to be served and the time required for 
sedimentation. Consideration must 
also be given to the type of use, that is, 
whether it is to be more or less con- 
tinuous, as in homes, hotels and insti- 
tutions, or non-continuous, as in 
schools, factories, office buildings, etc. 
As a rule, the capacity should vary 
from 3 cu. ft. per person for large 
installations serving 500 persons, to 
15 cu. ft. per person for small tanks 
serving 5 persons. The reason for 
this is that longer periods of detention 
are required for sedimentation in the 
smaller tanks because of the greater 
fluctuation of flow. Septic tanks for 
schools or factories, where the use is 
more or less non-continuous, will 
serve about twice as many persons as 
those for homes, hotels or institu- 
tions, where the use is continuous. 


There are a number of different 
makes of septic tanks on the market, 
which are built up of standard units 
to provide various capacities. These 
are used for dwelling and small-sta- 
tion installations. For shops, where 
large capacities are required, the tanks 
should be designed for each individual 
installation and constructed of con- 
crete as a permanent facility. 


On a Per Capita Basis 
By GENERAL INSPECTOR OF BUILDINGS 


Many mistakes have been made in 
the design of septic tanks, the most 
common of which are small capacity 
and failure to provide for proper flow 
through the tank. A capacity that is 
too small to allow a sufficient period 
for the complete nitrification of the 
organic wastes in the sewage will de- 
feat the entire purpose of the septic 
tank, and any arrangement for flow 
that permits solids to get into the 
effluent will be equally unsatisfactory. 
It has been my observation that it is 
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better to make a liberal allowance 
when calculating the capacity of the 
tank and that the cost of a little excess 
capacity over calculated actual needs 
represents money well spent. 

I recall the case of a septic tank 
that was installed to serve a new shop 
and engine terminal, the effluent from 
which was discharged into a small 
swamp adjacent to the shop grounds. 
To reduce the cost, the designer lim- 
ited the capacity to the minimum he 
considered necessary to serve the force 
he was told would man the new fa- 
cility. As a matter of fact, the tank 
was too small to give satisfacory re- 
sults from the start, and when the 
force was increased only slightly early 
in the summer the swamp became so 
offensive that it was necessary to en- 
large the septic tank at an overall cost 
greatly in excess of what it would 
have cost to construct a tank of the 
same capacity in the first place, ac- 
cording to a consistent plan. 

Calculations of capacity should be 
based on the number of persons to be 
served, with a reasonable allowance 
for increases. The per capita re- 
quirements, however, should follow a 
sliding scale, being greater for small 
installations than for larger ones. 
Some difference should also be made 
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between facilities that are to be used 
continuously and those that are for 
intermittent service. This latter re- 
fers particularly to offices where only 
a day force is worked. It is never 
safe to calculate the size of a septic 
tank for a shop on the basis of inter- 
mittent use, for if it is designed for a 
day force only, it will not function 
satisfactorily if a second shift is em- 
ployed later, and conditions will be 
still worse in the event a third shift 
is employed, even if only temporarily. 

A general rule followed by many 
designers is to allow 3 cu. ft. per per- 
son served for capacities to care for 
400 to 500 persons, if the use is con- 
tinuous. I prefer to make this a mini- 
mum of 3% cu. ft. for 500 or more 
persons. This capacity is then in- 
creased proportionally to, say, 15 cu. 
ft. for small groups, such as families 
occupying section houses or other 
company dwellings, where not more 
than 4 or 5 persons are to be served. 
I prefer to make this 20 cu. ft. Inter- 
mediate sizes can be determined 
graphically by drawing a straight line 
between the maximum and minimum 
capacities. If it is certain that the fa- 
cility will be used intermittently, the 
per capita requirements may be re- 
duced by one-third. 


What Is the Maximum Lift? 


What is the maximum lift that can be tamped effec- 
tively with power tamping tools? The minimum lift? Does 
the kind of ballast make any difference? 


Depends on Ballast 


By L. J. DruMELLER 


Engineer of Track, Chesapeake & Ohio, 
Richmond, Va. 


The maximum and minimum lifts 
that can be tamped effectively with 
power tamping tools depends in large 
measure on the size of the ballast. It 
is readily apparent that 2-in. ballast 
should not be used when making a 
raise of 1 or 1%4 in. since the ballast 
must be broken into smaller sizes or 
the tie bed will be badly disturbed in 
the process, either of which will have 
an adverse effect on future mainte- 
nance. When the size of the ballast 
exceeds the lift by any appreciable 
amount, it will result in pulverizing 
the ballast, since it is desirable to 
operate the tampers simultaneously on 
opposite faces of the tie that is being 
tamped. Ballast thus pulverized will 
result in pumping track, thereby in- 
creasing future maintenance costs. 
Furthermore, where the ballast ex- 
ceeds materially the amount of the 


raise, the tie beds will either be broken 
up or small humps will appear in the 
surface. It has been observed on sev- 
eral occasions that, where this has 
been done, when the tampers reach a 
set of track jacks they are “tamped 
off” and it becomes unnecessary to 
trip the jacks to remove them from the 
track. 

It is my observation that a lift 
greater than 3% in. should not be 
tamped with power tools, but that the 
track should be raised in two lifts, and 
the first one tamped with either forks 
or shovels, using shovels for gravel 
and forks for stone. The final raise 
should then be tamped with power 
tools. 

A lift of % in. should be tiie mini- 
mum and the size of the ballast should 
be reduced accordingly. Any track 
that requires a raise of only ¥% in. 
needs only to be smoothed by correct- 
ing the line and cross level. Any at- 
tempt to work lifts less than 4 in. out 
of face with power tools will result in 
distortion of the surface, pulverized 
ballast and badly broken tie beds. 
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Generally, the kind of ballast will 
make little difference with respect to 
maximum or minimum raise, so far 
as power tamping is concerned, and 
the foregoing discussion applies to 
both stone and gravel, except that 
when making two lifts on gravel the 
first one is usually shovel-tamped on 
four faces and traffic is allowed to 
settle the track uniformly. 


Four Inches the Limit 
By District ENGINEER 


The maximum lift that can be 
tamped mechanically will depend in 
large measure on the type of tamping 
tool and the kind of ballast. It is pos- 
sible to tamp a 4-in. raise on gravel 
ballast with a vibrating tool and obtain 
excellent results, although I prefer to 
limit the raise to 3 in., for it is my ex- 
perience that less settlement will occur 
and the work of the follow-up gang 
will be reduced accordingly. If the 
lift is to be greater than 4 in. the 
track should be raised in two lifts, and 
the first one should be tamped with 
shovels. The first raise should be 
made so that after settlement occurs, 
the final lift will be about 2 in. Where 
this is done and sufficient time is al- 
lowed for thorough compacting by 
traffic, the track will remain in surface 
much longer than if only one lift is 
made. Depending somewhat on the 
quality of the gravel, I would limit the 
lift to 2 in. if percussion tampers are 
to be employed. 

I have never employed the vibrating 
type of tamping tool in stone ballast, 
but I consider 3 in. as the maximum 
lift on this ballast for satisfactory 
work with the percussion type. I am 
aware that many maintenance officers 
approve greater lifts, but my observa- 
tion leads to the belief that this is a 
mistake. As with gravel, a raise on 
stone greater than 3 in. should be 
made in two lifts, the first one being 
tamped with forks. 

In general, the kind of ballast has 
little to do with the minimum lift, 
assuming that the tamping is to be 
done mechanically. The important 
factor in this case is the disturbance 
of the tie bed, so that the size of the 
ballast is far more important thai the 
kind of ballast. In hand tamping, the 
larger sizes can be discarded ; but this 
is not practicable in power tamping. 
For this reason, the minimum raise 
should be only slightly less than the 
nominal size of the ballast ; otherwise, 
the tie bed will be destroyed or the 
larger pieces of ballast will be pulver- 
ized, both of which are highly unde- 
sirable. The only alternative to the 
latter result will be humped track, 
which is equally undesirable. 





New Buda 
Inspection Motor Car 


A NEW one- or two-man light in- 
spection motor car, Model F-1, has 
been placed on the market by the 
Buda Company, Harvey, Ill. The new 
car, which has been named the Buda 
Buddy, has been designed especially 
for use by track inspectors, super- 
visors, signal men, roadway foremen 
and others. Safe and economical oper- 
ation, roominess and easy riding are 
said to be among the car’s principal 
merits. 

The car has an electrically-welded 
all-steel frame and is powered with a 
four-cycle, 7.7-hp. Briggs and Strat- 
ton gasoline engine. Power is trans- 
mitted to the drive axle by means of 
a roller chain controlled by a heavy- 
duty friction drive with a spring-load- 
ed clutch. Both forward and reverse 
operation are provided. The axles are 
precision-machined from S.A.E. 1045 
cold rolled steel on which are mounted 
14-in. diameter insulated wheels with 
pressed steel rim tires and haskelite 
centers. 

The front axle is of the Buda 
patented ball bearing differential type, 
which allows one wheel to turn in- 
dependent of the other. The axles are 
mounted in  rubber-cushioned _ ball 
bearings, which eliminate steel con- 
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tact between the frame and the axles. 
Four-wheel self-centering brakes are 
provided with replaceable metal-faced 
brake shoes. Easy adjustment of the 
brakes is provided to compensate for 
wear on the brake shoes. Skid rails 
allow the car to be removed from the 
track quickly and easily and extra- 
long steel handles, which telescope in- 
side the frame of the car when not in 
use, are provided for lifting one end 
of the car. Although the car weighs 
535 lb., the lifting effort required at 
the ends of the handles is only 95 lb. 

The overall length of the car is 68 
in. and the wheel base is 35 in. It is 
available with one or two seats and 
with such standard accessories as 
windshield, rail sweeps, warning 
gong, etc. The seats face forward and 
are of the coil spring type, extra large, 
leather covered and well padded. A 
high reinforced steel back adds to the 
operator’s safety and comfort. The 
car has a low center of gravity, which 
adds to its riding stability. All con- 
trols are placed within normal reach 
of the operators hand from a com- 
fortable position in the seat. Safety 
hand rails at the front of the car give 
added protection to the operator and 
passengers. A tool compartment is 
located under the drivers seat and 
deck space for tools, equipment or 
baggage is unusually large, room be- 


The Buda Model 
F-1 Was Designed 
Especially As a 
One- or Two-Man 
Light Inspection 
Car for Track In- 
spectors, Supervis- 
ors, Etc. 


ing provided behind the engine and 
on the side for the complete length 
of the car. The Buda Model F-1 is 
also available for special gage tracks. 


New Cab Top for 
Section Motor Cars 


A NEW cab top has been developed 
by Fairmont Railway Motors, Inc., 
Fairmont, Minn., for installation on 
section motor cars, which is designed 
to protect the men from cold, sleet, 





Section Motor Car Equipped With the 
Cab Top 


snow, raw winds and other disagree- 
able weather. The cab is constructed 
of welded frame sections with sides 
of 26-gauge sheet steel. Good visibility 
is provided by large shatterproof glass 
windows, which are mounted in rub- 
ber to prevent rain from being driven 
through the joints and to cushion them 
from shocks and vibration. The top 
is made of a solid sheet of water- 
proofed plywood covered with heavy, 
white duck canvas which is painted 
and treated to make it waterproof. 
Additional protection for the section 
men can be obtained by the installa- 
tion of side and rear curtains that may 
be drawn back and fastened to the 
corner posts: when not needed. The 
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new cab tops can be easily applied in 
the field to Fairmont S2 series E, and 
S2 series F section cars. 


Off-Track Power 
Mowing Machine 


THE Moto-Mower Company, Chica- 
go, has developed a one-man heavy- 
duty power mower for railroad work 
known as the National Railroad Spe- 
cial, which is adapted for heavy mow- 


ing in rough ground, on banks, or in 
other difficult places and, it is claimed, 
will mow as much or more than seven 
men with scythes. 

The mower has an all-steel frame, 
electrically welded into one unit, 
mounted on two pneumatic tires 
equipped with puncture-proof tubes. 
.At the front of the mower, a 40-in. 
horizontal heavy-duty sickle is mount- 
ed on the ends of two projecting steel 
outriggers. Two handle bars, which 
extend toward the back of the ma- 
chine are provided for its operation, 
and the motor and sickle controls are 
conveniently located at the handles. 
The mower weighs approximately 250 
lb. and has a clearance of 18 in. be- 
low the motor-carrying frame. 

Power is provided by a four-cycle 
Briggs and Stratton gasoline motor 
which is mounted in the center of 
the unit above the wheels, providing 
a balance which, it is said, makes the 
mower easy to operate and maneuver. 
An automobile-type differential gives 
equal power to both wheels. The sickle 
bar is driven by a counter-balanced 
Pittman drive connected to the power 
source by high-quality roller-type 
chains and it is said to be easily re- 
movable. The sickle can be disengaged 
so that it does not move between cut- 
tings and is protected by a patented 
deflector bar designed to prevent clog- 
ging in heavy or high vegetation and 
to make the vegetation pass under the 
machine. All bearings are of high 
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grade bronze and are provided with 
an alemite lubrication system. 

It is said that this mower is light 
and easy to operate, yet is ruggedly 
constructed; that it can be operated 
in many places that heavy mowers 
cannot go; that it will cut anything 
that any power mower will cut; that 
it has few wearing parts and that it 
is economical to operate and main- 
tain. For winter use in snow removal 
work, the mower may be equipped 
with a snow plow attachment 18 in. 
high and 48 in. wide which is attached 


Side View of the 
National Railroad 
Special, Equipped 
With a Weed De- 
flector Bar 


at an angle by means of two brackets, 
one short and the other long. The 
brackets are fastened to the mower 
frame by U-bolts provided with the 
plow. The snow plow can be used as 
a bulldozer for cleaning grade cross- 
ings by using two short brackets of 
equal length in place of one short 
and one long, as used for the snow 
plow attachment. 


New Caterpillar Tractor 


A 55-HP. Diesel tractor, known as 
the Caterpillar D6, designed by the 
Caterpillar Tractor Company, Peoria, 
Ill., for greater capacity and speed 
with lower operating costs, is adapted 
for many types of off-track mainte- 


The Caterpillar D6 

55-H.P. Diesel Trac- 

tor Is Designed for 

Greater Capacity 

and With 

Lower Operating 
Costs 
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nance work. The D6 has an overall 
length of 12 ft. 5 3/16 in. and a 
height of 6 ft. 1%4 in. It is manufac- 
tured in two gage widths, 74in. and 
60 in. With the 74 in. gage, it has an 
overall width of 7 ft. 10% in., and 
weighs 16,500 lbs., with the 60 in. gage 
it has an overall width of 6 ft. 8% in. 
and weighs 16,300 Ib. It has five for- 
ward speeds ranging from 1.4 m.p.h. 
to 5.8 m.p.h., and for each of the first 
four forward speeds there is a cor- 
responding, but slightly higher re- 
verse speed. It can be reversed simply 
by pushing or pulling a single lever. 

The tractor is driven by a 6-cyl- 
inder, 4-cycle, water-cooled engine, 
which develops 55 drawbar horse- 
power and 65 belt horsepower. The 
engine has a rated speed of 1,400 
r.p.m. at full load and has a full pres- 
sure lubrication system. It is mounted 
on a welded steel frame, which, with 
the steering clutch case, is welded into 
one unit. The power is transmitted 
through a dry flywheel clutch with 
metallic friction surfaces, a flexible 
coupling, and carburized gears. An in- 
dependent 2-cylinder, 4-cycle gasoline 
engine with a high tension magneto 
is provided for starting the engine. 

The entire tractor is said to be de- 
signed for speed, flexibility and ease 
of operation. A wide seat, with a back 
rest and liberal foot room, is provided 
for the driver. Although the tractor 
weighs more than eight tons, it is 
said to steer as easily as an auto- 
mobile. When only 14 Ibs. of pull are 
exerted on the steering levers, a 
separate control unit does the work 
by hydraulic pressue. It is said that 
few points on the D6 require regular 
servicing, and these only at infrequent 
intervals. The tractor is designed for 
accessibility to its working parts and 
is constructed with quality materials 
throughout. Cylinder liners, crank- 
shaft journals and many other parts 
are given a “Hi-Electro” induction 
hardening treatment. 

A spark ignition tractor of the 
same horsepower and size with a 6- 
cylinder gasoline engine, designated 
as the R6, has also been developed. 
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Railroad Employment 
Continues to Gain 


Railroad employment increased from 
1,187,205 to 1,207,569, during the one- 
month period from mid-July to mid- 
August, while the August total was 13.92 
per cent above that for August, 1940, 
according to a compilation of the Inter- 
state Commerce Commission based on 
preliminary reports. August employment 
in all groups was above that of the previ- 
ous month and of the corresponding month 
last year. The largest increase was in the 
maintenance of way and structures group, 
with a 3.42 per cent increase as compared 
to July of this year, and a 17.35 per cent 
rise as compared to August, 1940. 


Southern Pacific Denied 
Right to Import Mexican Laborers 


The Southern Pacific and agricultural! 
interests in Arizona have been denie.| 
authority by the Immigration Bureau of 
the Department of Justice to bring a large 
number of Mexican laborers into the 
United States. The Southern Pacific had 
asked to bring in some 600 Mexican labor- 
ers who would be employed in mainte- 
nance-of-way work on its lines in the 
southwest, where there now exists a 
shortage of labor. No specific reason was 
given for the refusal, but it is known that 
the railway labor organizations and the 
Mexican Government had objected. 


Ralph Budd—No Shortage 
If Shippers Do Their Duty 


In a letter to A. W. Vogtle of Birming- 
ham, Ala., president of the National Asso- 
ciation of Advisory Boards, and J. E. 
Bryan of Chicago, president of the Na- 
tional Industrial Traffic League, dated 
September 11, Ralph Budd, defense trans- 
portation commissioner, discussed the 
coming fall peak of carloadings, “which, 
if weekly carloadings follow the usual 
pattern in rising to the fall peak, and es- 
pecially in view of the diversion of freight 
from other carriers to the rails, may be 
between 975,000 and 1,000,000 cars.” He 
went on to refer again to the scarcity of 
materials needed to fill railroad orders 
for new equipment, saying: “On August 
15, 1941, there were 1,589,203 railroad- 
owned serviceable freight cars, an in- 
crease of 163,383 over the number avail- 
able on September 1, 1939. Inability to 
obtain mecessary material in recent 
months, however, has resulted in the car- 


building program lagging to the extent 
that by October 1, 1941, there will be 
20,000 less new cars in service than were 
provided for by the railroads.” 

Thus, as Mr. Budd puts it, “we must 
make better use of the existing cars”; 
and he points out how “the important part 
which shippers and receivers play in effi- 
cient utilization of freight cars has long 
been recognized. During the next several 
weeks in order that everyone desiring 
transportation service may receive it cur- 
rently without delay, new records in the 
volume of transportation rendered per 
unit of serviceable equipment must be 
made. This appeal to all users of trans- 
portation to renew during the coming 
weeks their previous efforts to eliminate 
all wasteful use of transportation, and 
particularly to urge all to do everything 
in their power to prevent delay to cars 
while awaiting loading or unloading is 
made in the interest of the general wel- 
fare. A few hours and a few dollars 
spent in loading or unloading cars seven 
days a week or after usual closing time 
may well pay large dividends to the 
shippers directly involved, and to the 
country as a whole.” 


Priority Control Revised Again 


A seven-member Supply Priorities and 
Allocations Board, designed to assure 
“unity of policy and coordinated consid- 
eration of all relevant factors involved 
in the supply and allocation of materials 
and commodities among the various 
phases of the defense program and com- 
peting civilian demands,” was created on 
August 28 by President Roosevelt. The 
new board—SPAB—is headed by Vice- 
President Wallace, with Donald M. Nel- 
son, who has been head of OPM’s Pur- 
chases division, as executive director. The 
other five members are: Secretary of War 
Stimson, Secretary of the Navy Knox, 
Director General Knudsen and Associate 
Director General Hillman of the Office of 
Production Management, Price Adminis- 
trator Henderson, and Harry L. Hopkins, 
special assistant to the President super- 
vising the lend-lease program. Mr. Nel- 
son will also serve as director of OPM’s 
Priorities Division, succeeding E. R. 


Stettinius, Jr.. who has been appointed 
lend-lease administrator. The new set up 
is expected to eliminate difficulties which 
have arisen as a result of the overlapping 
jurisdictions of OPM and the Office of 
Price Administration and Civilian Supply. 








OPACS now becomes the Office of Price 
Administration and its civilian supply ac- 
tivities are transferred to OPM, where 
Mr. Henderson will head a new Civilian 
Allocations division, the function of which 
will be “to initiate plans and programs for 
civilian allocations, which will be sub- 
mitted through the Office of Production 
Management to the new board of seven 
for final approval or amendment.” 


Wage Negotiations Fail 
Emergency Board Appointed 


After holding meetings from August 14 
to September 5, the National Mediation 
Board announced that efforts to mediate 
the wage increase and other issues, which 
were reported in the Septembr issue, had 
failed. On September 5 the 14 non-oper- 
ating brotherhoods set September 11 as 
the date for a strike and on September 9, 
the five operating brotherhoods announced 
that a strike of employees in train, engine 
and yard service on one-third of the major 
railroads would become effective on Sep- 
tember 15, on another third on September 
16, and on the final third on September 17. 
The President, on September 10, appointed 
a five-man Emergency Board, as provided 
by Section 10 of the Railway Labor Act, 
“to investigate the report respecting such 
dispute.” By the terms of the Act, the 
strikes were thereby deferred for 60 days, 
30 days being allowed the Board to study 
facts concerning the dispute and report to 
the President and 30 more before a strike 
may be placed in effect. The Board, how- 
ever, reported to the President that it 
could not complete the hearings and make 
a report by October 10, and asked that the 
time limit be extended to November 1, 
which request has been granted. Under 
the procedure outlined by the Board, 
formal hearings were begun on Septem- 
ber 16 and will be closed on October 18. 
The brotherhoods will be allowed 12 days 
and the railways 15 days in which to pre- 
sent their evidence. 

The members of the five-man Emer- 
gency Board appointed by the President 
are: Wayne Lyman Morse, dean of the 
law school of the University of Oregon, 
who will act as chairman; Thomas Reed 
Powell, professor of law at the Harvard 
Law School; James Cummings Bonbright, 
professor of finance at Columbia Uni- 
versity; Joseph Henry Willits, director 
for social science of the Rockefeller Foun- 
dation; and Huston Thompson, Washing- 
ton, D.C., attorney and former member of 
the Federal Trade Commission. 
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Personal Mention 





General 


G. M. Helmig, roadmaster on the Mis- 
souri Pacific at Marquette, Kan., has been 
promoted to master of trains and track for 
the Missouri-Illinois (Missouri Pacific sub- 
sidiary) west of the Mississippi river, with 
headquarters at Bonne Terre, Mo. 


G. J. Nash, assistant trainmaster on the 
Illinois Central at Markham yard (Chi- 
cago), and an engineer by training and ex- 
perience, has been promoted to trainmaster, 
with headquarters at Hawthorne, Ill. Mr. 
Nash was born at Two Rivers, Wis., and 
graduated from the Milwaukee State Teach- 
ers College, Milwaukee, Wis., and studied 
engineering at the University of Wisconsin. 
He was principal of a school at Wausau, 
Wis., for two years, and worked in the en- 
gineering department of the Pullman Com- 
pany at Chicago during the summer of 
1917. On October 14, 1917, he entered rail- 
way service as a chainman on construction 
for the Illinois Central at Clexton, Ky. He 
was later promoted successively to rodman 
and instrumentman and on November 1, 
1925, he was advanced to assistant engineer 
at East St. Louis, Ill. On September 1, 
1926, he was transferred to the office of the 
engineer maintenance of way at Chicago and 
on January 1, 1929, he was advanced to 
track supervisor on the Chicago terminal. 
Mr. Nash later served as a rodman, track 
supervisor at Rockford, Ill., and assistant 
trainmaster at Markham yard. 


I. A. Moore, supervisor of bridges and 
buildings on the Chicago & Eastern Illinois 
at Danville, I1l., has been promoted to train- 
master, with headquarters at Salem, II. 





I, A. Moore 


Mr. Moore was born at Dearborn, Mo., on 
April 14, 1896, and after attending the Uni- 
versity of Missouri for two years, served 
with the A. E. F. as a lieutenant of engi- 
neers in France, returning to this country in 
1919. He later took a correspondence 
course, graduating in civil engineering and 
also became a registered structural engineer 
in Illinois. He entered railway service on 
November 15, 1920, as an assistant on the 
engineering corps of the C. & E. I. at Evans- 
ville, Ind., later serving in that capacity 
successively at Salem, Evansville and Dan- 
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ville. On May 16, 1933, he was appointed 
bridge inspector and in December, 1933, he 
was advanced to supervisor ot bridges and 
buildings, with headquarters at Danville, 
the position he held until his recent promo- 
tion. Mr. Moore has been an active mem- 
ber of the American Railway Bridge and 
Building Association for several years, serv- 
ing at present as a member of the board 
of directors of that association. 


Frank Gordon Cook, assistant superin- 
tendent on the Idaho division of the 
Northern Pacific, with headquarters at 
Spokane, Wash., and an engineer by train- 
ing and experience, has been promoted 





Frank Gordon Cook 


to superintendent of the Idaho division, 
with the same headquarters. Mr. Cook was 
born at Concord, N. H., on August 13, 
1885, and graduated from Dartmouth Col- 
lege in 1908 and the Thayer School of 
Civil Engineering in 1910. He entered rail- 
way service in July, 1904, with the Boston 
& Maine and on May 1, 1910, he went 
with the Northern Pacific as a rodman 
at Jamestown, N. D., later being promoted 
to instrumentman and assistant engineer 
at that point. On May 1, 1915, he was ap- 
pointed roadmaster at Mandan, N. D., 
later being transferred to Helena, Mont. 
Mr. Cook was advanced to division road- 
master, with headquarters at Glendive, 
Mont., on January 1, 1927, and on May 1, 
1929, he was promoted to trainmaster- 
roadmaster on the Rock Mountain divi- 
sion. On February 1, 1935, he was ap- 
pointed trainmaster at Auburn, Wash., 
and on June 1, 1937, he was promoted to 
assistant superintendent. 


Robert M. Blaydes, roadmaster on the 
Kansas City Southern at Shreveport, La., 
has been promoted to trainmaster, with 
the same headquarters. Mr. Blaydes was 
born in 1896 and entered railway service 
on August 25, 1913, as a roadmaster’s 
clerk on the Kansas City Southern at 
Texarkana, Ark. After various promo- 
tions, he was advanced to roadmaster, 
with headquarters at Texarkana on 
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March 1, 1926, and on August 16, 1932, 
he was transferred to Shreveport. With 
the exception of a short period as assistant 
trainmaster in 1934, Mr. Blaydes con- 
tinued as roadmaster at Shreveport until 
his recent promotion, September 8. 


Engineering 


David F. Apple, acting division en- 
gineer of the Cincinnati division of the 
Chesapeake & Ohio, with headquarters at 
Covington, Ky., has been promoted to di- 
vision engineer, with the same headquar- 
ters. 


J. W. Dudgeon has been appointed chief 
engineer of the Great Western Railway, 
with headquarters at Loveland, Colo., suc- 
ceeding. James Sykes, whose death on 
August 30 is reported elsewhere in these 
columns. 


V. C. Hanna, resident engineer on the 
Gulf, Mobile & Ohio at Meridian, Miss., has 
been appointed assistant engineer in charge 
of construction of the Terminal Railroad 
Association of St. Louis, with headquarters 
at St. Louis, Mo. 


A. E. Korsell, assistant engineer on the 
Chicago, Rock Island & Pacific at Chicago, 
has been appointed engineer of grade cross- 
ings, with the same headquarters, a newly 
created position. 


H. E. McGee has been appointed assist- 
ant engineer on the New York Central 
system (Big Four) at Anderson, Ind., suc- 
ceeding N. L. Arbuckle, whose death on 


August 29 is reported elsewhere in these 
columns. 


A. F. Ewert, transportation inspector on 
the Atchison, Topeka & Santa Fe at 
Arkansas City, Kan., has been promoted 
to division engineer of the Oklahoma divi- 
sion, with the same headquarters, suc- 
ceeding K. W. Claybaugh, who has been 
assigned to other duties. 


Loyd T. Casson, resident engineer of 
the Terminal Railroad Association of St. 
Louis, has been promoted to bridge en- 
gineer, with headquarters as before at St. 
Louis, Mo., succeeding Walter L. Smith, 
who retired on September 1, and Newel J. 
Law, Jr., assistant engineer, has been 
appointed assistant bridge engineer. 


Everett E. Earl, acting division en- 
gineer on the Southern Pacific, with head- 
quarters at Los Angeles, Cal., has been 
promoted to division engineer of the San 
Joaquin division, with headquarters at 
Bakersfield, Cal., succeeding L. E. Peter- 
son, who has been traasferred to the 
Los Angeles division, with headquarters 
at Los Angeles, relieving H. E. Stans- 
bury, who has been appointed assistant 
engineer at San Francisco, Cal. 


Alexander J. Barclay, location division 
engineer on the Southern Pacific Lines, 
retired on June 30. Mr. Barclay entered 
Southern Pacific service in May, 1892, as 
an instrumentman-draftsman on the Coast 
division and was later appointed assistant 
engineer on the construction of various 
lines in Southern California. From 1924 to 
1925 he served as engineer in charge of 
reconstruction work in the vicinity of 
Reno, Nev., and Carlin and was then ap- 
pointed consulting engineer for the law 
department. From 1927 to 1933 he served 
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as construction division engineer in 
charge of new main line construction at 
Klamath Falls, Ore., and Phoenix, Ariz. 
He then served until 1940 as construc- 
tion engineer on the Los Angeles Union 
Passenger Terminal. 


Joe Edward Wheeler, whose promotion 
to assistant division engineer on the South- 
ern Pacific at Tucson, Ariz., was reported 
in the August issue, was born at Ellis, 
Kan., on December 12, 1902, and attended 
the University of Kansas. He entered rail- 
way service in September, 1922, as a flag- 
man on a location survey for the Kansas 
City Southern and in April, 1923, he went 
with the Southern Pacific as a rodman on 
construction at Mojave, Cal. Five months 
later he was transferred to the maintenance 
department at Bakersfield, and later served 
as draftsman, instrumentman, assistant en- 
gineer and, at various times, general fore- 
man and acting roadmaster in the track 
department. Mr. Wheeler was serving as 
acting roadmaster at Tehachapi, Cal., at the 
time of his recent promotion. 


H. R. Miles, whose retirement as di- 
vision engineer on the Canadian Pacific, 
with headquarters at Moose Jaw, Sask., 
was reported in the September issue, 
was born at Winnipeg, Man., on March 14, 
1879, and entered railway service in 1899 
on location work on the Washington County 
Railway (now part of the Maine Central). 
In 1900 he went with the Algoma Central 
& Hudson Bay on location and construc- 
tion and in July, 1901, he went with the 
Canadian Pacific as an assistant engineer, 
later serving as a resident engineer, main- 
tenance of way, on the Lake Superior divi- 
sion. On July 1, 1915, he was appointed 
assistant engineer at Montreal, Que., and 
on January 15, 1919, he was promoted to 
division engineer at Lethbridge, Alta. Mr. 
Miles was transferred to Moose Jaw on 
November 6, 1933, where he remained until 
his retirement on July 1. 


E. C. Haynie, whose promotion to as- 
sistant division engineer on the Louis- 
ville & Nashville, with headquarters at 
Birmingham, Ala., was reported in the 
September issue, was born in Lee County, 
Ala., on November 30, 1883, and graduated 
from Alabama Polytechnic Institute, Au- 
burn, Ala. He entered railway service in 
June, 1906, as a rodman on the Alabama 
Great Southern (part of the Southern sys- 
tem), and later served as an instrument- 
man and resident engineer. In October, 
1910, he went witn the L. & N. as an in- 
strumentman and in December, 1912, he 
was promoted to assistant engineer at 
Louisville, Ky. In November, 1921, he 
was appointed office supervisor and in the 
latter part of 1923 he was promoted to 
roadmaster, with headquarters at Annis- 
ton, Ala. When this position was abolish- 
ed in July, 1931, Mr. Haynie was ap- 
pointed supervisor of track, with the same 
headquarters, the position he held until 
his recent promotion. 

Carl H. Vogt, supervisor of track on the 
Central of New Jersey, whose promotion 
to assistant division engineer of the Cen- 
tral division, with headquarters at Jersey 
City, N. J., was announced in the August 
issue, was born on March 16, 1888, and ob- 
tained his higher education at Lehigh uni- 
versity, graduating in civil engineering in 
1909. He entered railway service with the 
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New York Central in July, 1909, as a mem- 
ber of the engineering corps. In August of 
the same year he became an assistant super- 
visor of track and later served as an inspec- 
tor at a steel mill. From January, 1914, 
to December, 1915, he served as an inspec- 
tor at a creosoting plant. At the end of this 
period, Mr. Vogt became a bridge inspector, 
later being appointed assistant supervisor 
of bridges and buildings. In May, 1917, he 
became assistant division engineer and in 
January, 1923, he became supervisor of 
track. On February 1, 1930, he left this 
road to go with the Jersey Central as super- 
visor of track at Jersey City, which posi- 
tion he held until his recent promotion to 
assistant division engineer. 


A. T. Kinne, whose promotion to di- 
vision engineer on the Louisville & Nash- 
ville, with headquarters at Nashville, 
Tenn., was reported in the September 


A. T. Kinne 


issue, was born at Evansville, Ind., on 
November 29, 1885, and entered railway 
service on November 11, 1905, as a rodman 
on construction for the L. & N. He later 
became a masonry inspector for the At- 
lanta, Birmingham & Coast and foreman 
for a contracting firm. In May, 1908, he 
returned to the L. & N. as a rodman and 
in June, 1909, he was promoted to in- 
strumentman. Mr. Kinne was advanced 
to assistant engineer at Evansville, Ind., 
in October, 1916, and in August, 1920, 
he was appointed headquarters supervisor. 
In November, 1921, he was appointed as- 
sistant engineer at Louisville, Ky. In 
November, 1926, he was promoted to road- 
master at Birmingham, Ala., and in 
August, 1935, he was advanced to assis- 
tant division engineer, with the same 
headquarters, the position he held until 
his recent promotion, effective August 1. 


James A. Dyer, whose retirement on 
August 1 as division engineer of the 
Lake Shore division of the Chicago & 
North Western, with headquarters at 
Green Bay, Wis., was reported in the Sep- 
tember issue, was born at West Troy, 
N. Y., on December 20, 1875, and gradu- 
ated from Rensselaer Polytechnic Insti- 
tute in 1897. He entered railway service 
on March 9, 1899, as an instrumentman 
on the Iowa division of the North West- 
ern, later being promoted to assistant 
engineer and serving in that capacity on 
the Iowa, Wisconsin and Galena divisions. 
In March, 1906, he was promoted to as- 
sistant general bridge inspector, with 
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headquarters at Chicago, and a year later 
he was appointed assistant eng’neer in 
Chicago. In April, 1909, Mr. Dyer was 


-appointed special assistant engineer at 


Gillespie, Ill., and in October, 1913, he 
was promoted to division engineer, with 
headquarters at South Pekin, Il. In Octo- 
ber, 1919, he was transferred to Madison, 
Wis., and in April, 1920, he was trans- 
ferred to Mason City, Iowa. He was 
transferred back to South Pekin five 
years later and on November 1, 1925, 
he was transferred to Green Bay, where 
he remained until his retirement. 


Harold C. Stull, whose promotion to 
assistant division engineer on the South- 
ern Pacific at El Paso, Tex., was reported 
in the August issue, was born at Bozeman, 
Mont., on January 2, 1886, and attended 
Rennsselaer Polytechnic Institute from 
1905 to 1909. He first entered railway 
service during the summer of 1906 as a 
chainman on location surveys for the Chi- 
cago, Burlington & Quincy, later serving 
on valuation surveys for the Oregon Short 
Line (now part of the Union Pacific) and 
as an inspector and levelman on the Port- 
land, Eugene & Eastern (now part of the 
Southern Pacific) at Portland, Ore. In 
September, 1913, he went with the Ore- 
gon-Washington Railroad & Navigation 
Company (now part of the Union Pacific) 
at La Grande as an instrumentman and 
extra gang foreman. Mr. Stull later en- 
gaged in work for a lumber company at 
Tacoma, Wash., served in the U. S. Army 
on the Mexican border, engaged in copper 
mining work in Mexico, and served as 
assistant county engineer at Tombstone, 
Ariz. In September, 1920, he became office 
engineer for the E. P. & S. W. at Douglas, 
Ariz., and in November, 1924, he was ap- 
pointed assistant engineer on the Southern 
Pacific at El Paso, Tex. Four years later 
he was transferred to San Francisco, Cal., 
and in 1935, he was appointed office en- 
gineer at that point, the position he held 
until his recent appointment. 


George M. Taylor, whose appointment 
as division engineer of the newly created 
Shasta division of the Southern Pacific, 
with headquarters at Dunsmuir, Cal., was 
reported in the August issue, was born 
at San Francisco, Cal., on January 28, 
1884, and graduated from the University 
of California in 1906. In May, 1906, he 
entered railway service with the Southern 
Pacific, serving as a chainman and rod- 
man on a location party until May, 1907, 
when he became a draftsman on the 
Northwestern Pacific (a subsidiary of the 
Southern Pacific). From May, 1908, to 
September, 1910, Mr. Taylor served as an 
instrumentman and draftsman on a lo- 
cation party for the Southern Pacific. 
From January, 1911, to April, 1912, he 
was chief of party on the the relocation of 
industrial tracks for a commercial con- 
cern, then returning to the Southern Pa- 
cific as an instrumentman on the Shasta 
division. In April, 1915, he was promoted 
to assistant engineer on the same division 
and on July 1, 1918, he was further ad- 
vanced to assistant division engineer on 
that division. On October 1, 1932, Mr. 
Taylor was appointed assistant district 
engineer of the Shasta district of the 
Sacramento division and on November 22, 
1937, he was advanced to district engineer, 





October, 1941 

with headquarters as before at Dunsmuir, 
which position he was holding at the time 
of his recent promotion. 


A. E. Bechtelheimer, assistant engineer 
of bridges of the Chicago & North West- 
ern, has been promoted to engineer of 
bridges, with headquarters as before at 


A. E. Bechtelheimer 


Chicago, succeeding Oscar F. Dalstrom, 
who retired on September 1. Arthur Ray- 
mond Harris, office engineer at Chicago, 
has been advanced to assistant engineer of 
bridges, replacing Mr. Bechtelheimer. 
Mr. Bechtelheimer was born at Eldena, 
Ill, on April 4, 1881, and attended Iowa 
State College and the University of Wis- 
consin. He entered railway service. in 
October, 1905, as a chainman on the North 
Western at Boone, Iowa, and in April, 
1906, he was promoted to rodman. A year 
later he was advanced to instrumentman 
and from June, 1908 to February, 1910, he 
served as a draftsman and instrumentman. 
In March, 1912, he was appointed a bridge 
draftsman, with headquarters at Chicago, 
and in May, 1913, he was promoted to 
assistant general bridge inspector, with the 
same headquarters. Mr. Bechtelheimer was 
advanced to general bridge inspector in 
March, 1920, and in December, 1928, he 
was promoted to assistant engineer of 
bridges, the position he held until his re- 


Oscar F. Dalstrom 


cent promotion. Mr. Bechtelheimer has 
been active in the American Railway Bridge 
and Building Association for many years, 
and served as president of that organiza- 
tion in 1940. 
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Mr. Dalstrom was born at Wyanet, IIL, 
on Augnst 15, 1871, and attended Fremont 
(Neb.) Normal College and Rensselaer 
Polytechnic Institute, graduating in civil 
engineering from the latter in 1901. In 
June, 1901, he became a draftsman in the 
bridge and construction department of the 
Pennsylvania Steel Company (now the 
Bethlehem Steel Company) at Steelton, 
Pa., later serving as a shop inspector. He 
then served successively as a detailer on 
movable bridges for the Scherzer Rolling 
Lift Bridge Company; detailer on steel 
structures for the Riverside Bridge Com- 
pany at Martin’s Ferry, Ohio, and detailer 
and checker on steel bridge plans for the 
Pennsylvania Steel Company. He entered 
railway service on June 1, 1906, as a de- 
tailer, checker and designer on plans for 
bridges and other structures for the North 
Western and four years later he was pro- 
moted to chief draftsman in the office of 
the engineer of bridges. On March 1, 1917, 
Mr. Dalstrom was promoted to engineer of 
bridges, the position he held until his re- 
tirement. Mr. Dalstrom has been active in 
the American Railway Engineering As- 
sociation for many years, and at the present 
time is chairman of the committee on Iron 
and Steel Structures of that association. 

Mr. Harris was born at Cameron, Mo., 


Arthur Raymond Harris 


on April 26, 1897, and attended the Uni- 
versity of Missouri from 1914 to 1918. He 
entered railway service on March 12, 1923, 
as a draftsman and designer for the North 
Western at Chicago and in 1925 he was 
promoted to assistant chief draftsman. Mr. 
Harris was advanced to office engineer in 
1939, which position he held until his re- 
cent promotion. 


Track 


Hugh Price, track supervisor on the 
Chicago, Rock Island & Pacific at Armour- 
dale, Kan., has been promoted to roadmas- 
ter, with headquarters at St. Joseph, Mo., 
succeeding J. H. Fenno, who has been 
transferred to Dalhart, Tex., relieving 
G. W. Williams, assigned to other duties. 


R. C. Violett, roadmaster on the Chi- 
cago, Rock Island & Pacific at Iowa City, 
Iowa, has been transferred to El Reno, 
Okla., succeeding John W. Shurtleff, who 
has been transferred to Chickasha, Okla. 
Mr. Shurtleff relieves Belshur Bristow, 
who has been transferred to Ft. Worth, 
Tex., replacing A. B. Harrison, who has 


731 


been transferred to Iowa City, succeeding 
Mr. Violett. 


C. B. Weimers, a section foreman on the 
Southern Pacific Lines in Texas and 
Louisiana, has been promoted to road- 
master, with headquarters at Edinburg, 
Tex., succeeding H. E. Weatherly, who 
has been transferred to San Antonio, Tex., 
relieving J. C. McHaney, who retired on 
August 1. 


Paul E. Lowe, roadmaster of Division 
No. 1 of the Delaware, Lackawanna & 
Western, with headquarters at Hoboken, 
N. J., has been promoted, effective Sep- 
tember 15, to general roadmaster, with 
headquarters at Scranton, Pa., to succeed 
his father, G. E. Lowe, engineer of track, 
whose death on August 23 is reported 
elsewhere in these columns. Clifford 
Graham, track supervisor on Division No. 
5, has been promoted to roadmaster of 
Division No. 6, with headquarters at 
Syracuse, N. Y., relieving Telle Leder- 
man, who has been transferred to Ho- 
boken, replacing Mr. Lowe. 


George W. Smith, supervisor of track 
on the New York Central system (Big 
Four) at Galion, Ohio, has been transferred 
to Greenville, Ohio, succeeding C. L. 
Roberts, who has retired, and L. W. Moss, 
supervisor of track on the Sandusky dis- 
trict, has been transferred to Galion, re- 
placing Mr. Smith. C. V. Talley has been 
appointed supervisor of track at Anderson, 
Ind., relieving H. H. Wise, who has been 
granted a leave of absence because of ill- 
ness. Ira Walker has been appointed su- 
pervisor of track at Anderson, Ind., suc- 
ceeding James P. Davis, who retired on 
August 31, after 52 years service. 


Eric Joseph Erickson, whose promotion 
to roadmaster on the Canadian Pacific, 
with headquarters at Strasbourg, Sask., 
was reported in the September issue, was 
born at Crosby, N. D., on September 5, 
1903, and entered railway service on July 
15, 1917, as a section man on the C. P. R. 
at Baliol, Sask. He later served as a sec- 
tion man at Colonsay, Sask., and Moose 
Jaw, and in 1921 he was promoted to re- 
lieving foreman. Three years later he was 
advanced to section foreman and in 1926 
he was promoted to assistant extra gang 
foreman. In May, 1940, Mr. Erickson was 
promoted to relieving roadmaster and served 
in that capacity until March, 1941, and again 
from May, 1941, until his recent promotion. 


Paul Jones Seidel, general yard fore- 
foreman on the Erie at Buffalo, N. Y., has 
been promoted to supervisor of track at 
Huntington, Ind., succeeding A. N. Burg- 
ett, who has retired. John Beilby, super- 
visor of track at Youngstown, Ohio, has 
been transferred to Warren, Ohio, replac- 
ing R. M. Hills, who has been transferred 
to Youngstown, relieving Mr. Beilby. 

Mr. Seidel, was born at Milton, Pa., on 
October 6, 1906, and graduated in civil 
engineering from Bucknell University in 
1929. He entered railway service in June, 
1929, as an assistant on the engineering 
corps of the Pennsylvania at Washington, 
D. C., and in April, 1930, he went with the 
Erie at Hornell, N. Y., as chief of a curve 
party. In June, 1932, he was transferred to 
Jersey City, N. J., and in July, 1939, he 
was promoted to chief of corps at Dun- 
more, Pa. Mr. Seidel was advanced to 
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general yard foreman at Buffalo in Au- 
gust, 1941, which position he held until his 
recent promotion. 


Herbert Mason Curtiss, whose promo- 
tion to supervisor of track on the Pennsyl- 
vania, with headquarters at Kalamazoo, 
Mich., was reported in the September issue, 
was born at New Haven, Conn., on August 
12, 1911, and graduated in civil engineering 
from Norwich University in 1934. He en- 
terer railway service on November 1, 1935, 
as an engineering apprentice on the Penn- 
sylvania at Terre Haute, Ind., and on May 
1, 1936, he was promoted to assistant on 
the engineering corps. He was later trans- 
ferred successively to Toledo, Ohio, and 
Grand Rapids, Mich., and on July 23, 1938, 
he was furloughed. Mr. Curtiss was called 
back into service on January 16, 1939, as 
an assistant on the engineering corps at 
Columbus, Ohio, and two months later he 
was transferred to Piqua, Ohio. On Oc- 
tober 1, 1939, he was promoted to main line 
assistant supervisor of track at Hunting- 
don, Pa., which position he held until his 
recent appointment, effective August 1. 


Daniel Quinn, whose retirement on July 
15, as roadmaster on the Denver & Rio 
Grande Western, with headquarters at 
Grand Junction, Colo., was reported in the 
August issue, was born at Nenagh, Tipper- 
ary, Ireland on September 15, 1871, and 
entered railway service in May, 1900, as 
a laborer on the Colorado Springs & 
Cripple Creek (now part of the Colorado 
& Southern). In 1903 he went with the 
Denver, Northwestern & Pacific (now the 
Denver & Salt Lake) as a section foreman 
and two years later he became an extra 
gang foreman on the Denver & Rio Grande 
Western. Mr. Quinn went with the Colo- 
rado Midland as a roadmaster in 1910 and 
in 1918 he returned to the D. & R. G. W. 
as roadmaster at Thistle, Utah, later serv- 
ing at various other points and in 1924 be- 
ing transferred to Grand Junction. 


Calvin J. Langenbach, assistant super- 
visor of track on the Central of New Jer- 
sey, whose promotion to supervisor of 
track, with headquarters at Somerville, 
N. J., was announced in the August issue, 
was born on June 5, 1895. He entered rail- 
way service with the Jersey Central on 
January 16, 1912, as a trackman at Glen 
Gardner, N. J., being promoted to assistant 
track foreman at that point on September 
1, 1914, and then to section foreman on 
September 1, 1916. On October 13, 1929, 
Mr. Langenbach was promoted to assistant 
supervisor of track, with headquarters at 
Somerville, N. J., returning to the position 
of section foreman at Glen Gardner on 
August 1, 1931. On November 1, 1934, he 
was promoted to assistant supervisor of 
track, with headquarters at Long Branch, 
N. J., which position he held until his re- 
cent promotion. 


Thomas Duggan, whose retirement as 
roadmaster on the Southern Pacific, with 
headquarters at Tehachapi, Cal., was re- 
ported in the August issue, was born in 
Kerry County, Ireland, and attended col- 
lege in that country. He entered railway 
service on September 29, 1908, as a section 
laborer and trackwalker on the Southern 
Pacific, at Palm Springs, Cal., and on 
March 1, 1909, he was promoted to assist- 
ant extra gang foreman on the Los Angeles 
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division. A year later he was advanced to 
extra gang foreman and then served as 
extra gang and section foreman at various 
points on the Los Angeles and San Joaquin 
divisions until March 1, 1926, when he was 
promoted to roadmaster on the Rio Grande 
division, with headquarters at Bowie, Ariz. 
Mr. Duggan was transferred to the San 
Joaquin division, with headquarters at 
Tehachapi, in March, 1930, which position 
he held until his retirement. 


John M. Minturn, Jr., whose promotion 
to supervisor of track on the Pennsylvania, 
with headquarters at Cleveland, Ohio, was 
reported in the August issue, was born at 
Cincinnati, Ohio, on March 5, 1911, and 
graduated in civil engineering from the 
University of Cincinnati in 1934. He en- 
tered railway service on January 16, 1935, 
as an assistant on the engineering corps of 
the Pennsylvania at Ft. Wayne, Ind., and 
on July 1, 1936, was transferred to Colum- 
bus, Ohio. On March 10, 1937, he was pro- 
moted to assistant supervisor of track on 
the Delmarva division at Clayton, Del., and 


on May 1, 1938, he was appointed assistant - 


on the engineering corps at Newton, Pa. 
Mr. Minturn was transferred to the Phila- 
delphia Terminal division at Philadelphia, 
Pa., on January 19, 1939, and on February 
24, 1939, he was advanced to assistant 
supervisor of track at that point, the posi- 
tion he held until his recent promotion, 
effective July 23. 


Charles F. Parvin, assistant supervisor 
of track on the Pennsylvania, whose pro- 
motion to supervisor of track with head- 
quarters at Enola, Pa., was noted in the 
August issue, was born on December 15, 
1912, at Cambridge, Md. Mr. Parvin at- 
tended the University of Michigan, graduat- 
ing in 1934. He entered railway service 
with the Pennsylvania on July 2 of that 
year as assistant on the engineering corps 
at Ft. Wayne, Ind., later serving in the 
same capacity at Chicago and Columbus, 
Ohio. In February, 1937, he was promoted 
to assistant supervisor of track on the 
Conemaugh division at Aspinwall, Pa., later 
being transferred to the Erie and Ashtabula 
division at Niles, Ohio. In May, 1938, Mr. 
Parvin returned to the position of assistant 
on the engineering corps, but was reap- 
pointed assistant supervisor of track in 
February, 1939, this time on the Philadel- 
phia division at Enola. In August of the 
same year he was transferred to Lancaster, 
Pa., on the same division. He was located 
at this point at the time of his recent promo- 
tion to supervisor of track at Enola. 


Joseph Fielding Selby, assistant road- 
master on the Denver & Rio Grande West- 
ern at Helper, Utah, has been promoted to 
roadmaster, with headquarters at Gunnison, 
Colo., succeeding Eston Roysé, whose 
transfer to Green River, Utah, was re- 
ported in the August issue. Mr. Selby was 
born at Effingham, Kan., on February 1, 
1905, and attended Kansas State Agricul- 
tural College in 1924 and 1925. He entered 
railway service on February 23, 1926, as a 
welder helper on the Lincoln division of 
the Chicago, Burlington & Quincy, and was 
promoted to welder on the Wyoming district 
in August, 1926. He was later advanced 
successively to district frog welder, with 
headquarters at Alliance, Neb., and to 
system welding gang foreman, with head- 
quarters at Omaha, Neb.. In May, 1936, 
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Mr. Selby went with the D. & R. G. W. as 
welding foreman at Denver, Colo., and in 
May, 1941, he was appointed assistant extra 
gang foreman on the Salt Lake division. In 
June, 1941, he was advanced to assistant 
roadmaster at Helper. 


George M. Brum, whose promotion to 
roadmaster on the Chicago, Rock Island & 
Pacific, with headquarters at Sibley, Iowa, 
was reported in the July issue, was born at 
Iowa City, Iowa, on March 22, 1896, and 
studied civil engineering at the State Uni- 
versity of Iowa. He entered railway sery- 
ice in June, 1917, as a chainman on the 
Rock Island, later serving successively as 
rodman. and instrumentman. In 1924, he 
was appointed a building inspector, with 
headquarters at Chicago, and in April, 
1927, he was appointed a general foreman in 
the track department. Five months later 
he was advanced to roadmaster at Shawnee, 
Okla., later being transferred to Enid, Okla. 
In March, 1933, he was appointed a track 
inspector at Enid and in January, 1936, he 
was advanced to roadmaster, with head- 
quarters at Haileyville, Okla. In July, 1938, 
Mr. Brum was appointed inspector in 
charge of the removal of the Ardmore 
(Okla.) branch line and in January, 1941, 
he was appointed a track supervisor on the 
Oklahoma division, which position he held 
until his recent promotion. 


Bridge and Building 


Lora Sullivan, bridge and building fore- 
man on the Illinois Central at Carbondale, 
Ill, has been promoted to supervisor of 
bridges and buildings, with the same head- 
quarters, a newly created position. 


Paul E. Strate, master carpenter on the 
Chicago, Rock Island & Pacific at Rock 
Island, Ill., has been promoted to acting 
supervisor of bridges on the Lines East of 
the Missouri river and the Western di- 
vision, with the same headquarters, suc- 
ceeding Sam P. Perkins, who has been 
granted a leave of absence because of 
illness. N. F. Kincaid, bridge and build- 
ing foreman on the Western division, has 
been promoted to acting master carpenter 
at Rock Island, relieving Mr. Strate. 


Robert C. Baker, assistant engineer on 
the Chicago division of the Chicago & East- 
ern Illinois, with headquarters at Danville, 
Ill, has been promoted to supervisor of 
bridges and buildings, with the same head- 
quarters, succeeding I. A. Moore, whose 
promotion to trainmaster at Salem, III. is 
reported elsewhere in these columns. B. J. 
Chamberlain, on the engineering corps at 
Danville, has been promoted to supervisor 
of scales, with the same headquarters, suc- 
ceeding L. M. Gardner, who has been ap- 
pointed assistant engineer at Danville. 

Mr. Baker was born at Greenfield, Ind., 
on January 19, 1903, and graduated in civil 
engineering from Evansville (Ind.) Col- 
lege in August, 1927. He first entered rail- 
way service in December, 1925, on the C. & 
E. I. and later served intermittently with 
that road while attending college. On 
March 1, 1928, he began continuous service 
with the C. & E. I., as an assistant on the 
engineering corps at Danville, three years 
later being transferred to Salem. On April 
1, 1933, he was appointed bridge inspector at 
Salem and on May 1, 1936, he returned to 
Danville as an assistant on the engineering 
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MORRISON Offers five proven Aids 
to Railroad Maintenance 


Strengthening 
Steel Bridge 
Structures "Un- 
der Traffic." 
= 


Reconditioning 
Frogs and Cross- 
ings "In track un- 


der Traffic." 


Cleaning and 
Painting Steel 
Bridges “Under 
Traffic.” 
— 


Sustaining Pole 
Lines. 


Maintaining Tim- 
ber Pile Bridges. 
_— 


ALL FIVE ARE PROVEN BY ACCOMPLISHMENT! 


1 Plant fabricating facilities combined 
with experienced, portable erection 
and welding crews enables “Morrison” to 
provide complete service in steel repairs 
to bridges, signal towers, and other steel 
structures requiring reinforcing or main- 
tenance. 


4 More than thirty Trunk Line Rail- 
roads and many large Industrials uti- 
lize “Morrison Metalweld Process” port- 
able service in the maintenance of their 
track frogs and crossings. More than ten 
years of GUARANTEED service have es- 
tablished this method pioneered by Mor- 


rison. 


2 Cleaning and Painting of Steel Bridges 

in maintenance is a matter of proper 
equipment, trained personnel and quality 
materials. These are assured in work per- 
formed by “Buffalo Sheeting and Painting 
Co.” . . . guaranteed by “Morrison.” 


Timber Bridges treated with “Osmo- 
plastic” in the places vulnerable to 
decay are prolonging many Railroad struc- 
tures. The “Osmose Process” offers a 
guaranteed means for treating standing 
structures without expensive equipment. 


Most large Public Utilities and Tele- 
phone Companies as well as Railroads 
are using “The Osmose Groundline Treat- 
ment” for the preservation of their stand- 
ing pole lines assuring continued service 


and eliminating replacements. 


MORRISON RAILWAY SUPPLY CORP. 


EXCLUSIVE RAILROAD DISTRIBUTORS FOR 


Morrison Metalweld Process, Inc. Buffalo Sheeting & Painting Co. 


Osmose Wood Preserving Co. 


BUFFALO, N.Y. 
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corps. Mr. Baker was promoted to super- 
visor of scales, with headquarters at Dan- 
ville, on December 1, 1937, and on February 
7, 1941, he was advanced to assistant engi- 
neer on the Chicago division, which posi- 
tion he held until his recent promotion. 


Lee R. McAllister, whose promotion to 
supervisor of bridges and buildings on the 
Southern Pacific, with headquarters at Los 
Angeles, Cal., was reported in the August 
issue, was born in Hubbard, Tex., on June 
18, 1887, and attended the University of 
Oklahoma for one year. He entered rail- 
way service in June, 1909, on the Panhandle 
division of the Chicago, Rock Island & Pa- 
cific and in 1911 went with the Western 
Pacific on tunnel work. In 1913 he went 
with the Southern Pacific at Sacramento, 
Cal., as a carpenter, later being promoted 
to assistant forman. In 1919 Mr. McAllis- 
ter was promoted to bridge and building 
foreman and in 1926 he was advanced to 
division bridge inspector. In 1931 he was 
promoted to general inspector of bridges, 
with headquarters as before at Sacramento, 
and in 1933 he was appointed bridge and 
building supervisor of the San Diego & 
Arizona Eastern (controlled by the South- 
ern Pacific), with headquarters at San 
Diego, Cal. In 1935 he returned to the 
Southern Pacific as assistant supervisor of 
bridges and buildings at Portland, Ore. 


Special 


J. N. Todd, superintendent of scales of 
the Southern, with headquarters as Wash- 
ington, D. C., effective September 1, has 
had his duties extended to include main- 
tenance-of-way work equipment with the 
title of superintendent of scales and work 
equipment, with the same headquarters. 


Obituary 


N. L. Arbuckle, assistant engineer on 
the New York Central system (Big Four) 
at Anderson, Ind., died on August 29. 


G. E. Lowe, engineer of track of the 
Delaware, Lackawanna & Western, with 
headquarters at Scranton, Pa., died on 
August 23. 


James Sykes, chief engineer of the 
Great Western Railway, with headquar- 
ters at Loveland, Colo., died at his home 
there on August 30. 


Joseph A. Parant, assistant to the chief 
engineer of the Boston & Maine, with 
headquarters at Boston, Mass., died sud- 
denly on September 22 at Wolfeboro, N.H. 


Charles C. Clark, who retired in Janu- 
ary, 1939, as roadmaster on the Salt Lake 
division of the Southern Pacific, with 
headquarters at Ogden, Utah, died on 
July 3. 


George B. Loughnane, who retired on 
May 1, 1930, as division engineer on the 
Chicago & North Western at Escanaba, 
Mich., died in Chicago on August 25. 


Julius F. Larson, who retired on May 1, 
1941, as roadmaster on the Hastings and 
Dakota division of the Chicago, Milwaukee, 
St. Paul & Pacific, with headquarters at 
Glencoe,« Minn., died at his home in that 
city on August 20 after a short illness. A 
biography of Mr. Larson was published in 
the August issue, page 561. 
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Association News 





Maintenance of Way 
Club of Chicago 


The first fall meeting of the club will be 
held on Monday, October 27, in the Am- 
bassador room of Huyler’s restaurant in 
the Straus building, 310 So. Michigan Ave., 
Chicago. Dinner will be served at 6:30 
p.m., followed by a program which promises 
to be of unusual interest. 


Bridge and Building 
Supply Men’s Association 


Auguring a highly constructive exhibit, 
28 companies have already arranged to par- 
ticipate in the exhibition of bridge, build- 
ing and water service materials and equip- 
ment to be presented by the association in 
conjunction with the annual convention of 
the American Railway Bridge and Building 
Association at the Hotel Stevens, Chicago, 
October 14-16. This already represents 
four more companies than exhibited last 
year, and other applications for space are 
expected. Further applications should be 
addressed to R.-Y. Barham, secretary, 
3ridge and Building Supply Men’s Associa- 
tion, care of Armco Railroad Sales Com- 
pany, Inc., 310 So. Michigan avenue, Chi- 
cago. The companies that have arranged 
to participate in the exhibit to date include 
the following: 


Air Reduction Sales Company, New York 

American Lumber & Treating Co., Chicago 

—- Railroad Sales Co., Inc., Middletown, 
Ohio 

Buda Company, Harvey, IIl. 

Byers Company, A. M., Pittsburgh, Pa. 

Celotex Company, Chicago 

Chicago Pneumatic Tool Company, New York 

Dearborn Chemical Company, Chicago 

Paul Dickinson, Inc., Chicago 

Joseph Dixon Crucible Co., Jersey City, N. J. 

Duft-Norton Manufacturing Company, Pitts- 
burgh, Pa. 

Johns-Manville Corporation, New York 

Koppers Company (Wood Preserving Division), 
Pittsburgh, Pa. 

Lehon Company, Chicago 

Mall Tool ay Chicago 

Massey Concrete Products Company, Chicago 

Master Builders Company, Cleveland, Ohio 

National Lead Company, New York 

Oxweld Railroad Service Company, New York 

Patterson-Sargent Company, Cleveland, Ohio 
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Sherwin-Williams Company, Cleveland, Ohio 

Snow Construction Company, T. W., Chicago 

Stanley Works, The, New Britain, Conn. 

Timber Engineering Company, Washington, D.C. 

U, S. Wind Engine & Pump Co., Batavia, IIl. 

Wailes Dove-Hermiston Corporation, Westfield, 


we Je 
Warren Tool Corporation, Warren, Ohio 


American Railway 
Engineering Association 

Four of the standing committees of the 
association plan meetings during October, 
all concurrent with the annual convention 
of the American Railway Bridge and Build- 
ing Association, in Chicago, to afford mem- 
bers of the committees opportunity to attend 
sessions of the convention and to visit the 
exhibit of the Bridge and Building Supply 
Men’s Association to be held in conjunction 
therewith. These committees are: Wood 
Preservation, on October 14 and 15; Build- 
ings, October 14 and 15; Wood Bridges and 
Trestles, October 15; and Iron and Steel 
Structures, October 16 and 17. 

On October 21, at a public ceremony at 
which it is hoped many members of the 
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association will attend, the association will 
present a tablet to the University of Illinois 
in recognition of Dr. A. N. Talbot’s 27 years 
service as chairman of the association's 
Committee on Stresses in Railroad Track, 
The ceremony will include a luncheon at the 
University’s Union Building, at Urbana, 
Ill., and the presentation, which will be 
made on the part of the association by 
F. L. C. Bond, vice-president and general 
manager of the Central region of the Ca- 
nadian National, and president of the asso- 
ciation, and H. R. Safford, executive assist- 
ant, Missouri Pacific Lines, and a past 
president of the association, will be made 
at 4 p.m. 

Eleven committees met during September, 
six in conjunction with the Roadmasters’ 
convention. The committees which met dur- 
ing the month included the following: 
Uniform General Contract Forms, at New 
York, on September 8; Highways, at 
Chicago, on September 16; Economics of 
Railway Labor, at Chicago, on September 
16; Maintenance of Way Work Equipment, 
at Chicago, on September 16 and 17; Rail, 
at Chicago, on September 17; Track, at 
Chicago, on September 18; Waterways and 
Harbors, at Chicago, on September 23; 
Economics of Railway Location and Oper- 
ation, at Chicago, on September 24 and 25: 
Water Service, Fire Protection and Sanita- 
tion, at Chicago, on September 25; and 
Yards and Terminals, at Richmond, Va, 
on September 29 and 30. 


Bridge and Building Association 


With a program keyed specifically to the 
problems confronting bridge, building and 
water service men in these days, the Amer- 
ican Railway Bridge and Building Associa- 
tion will hold its forty-eighth annual 
convention at the Hotel Stevens, Chicago, 
on October 14-16. In keeping with the 
objective of a “brass tacks” convention, the 
convention will remain in session until late 
Thursday afternoon, foregoing an inspection 
trip which has been a feature on the closing 
afternoon of the meeting in previous years. 
The program follows: 


Tuesday, October 14 
Morning Session—10:00 A. M. 

Convention called to order. 

Opening address by M. J. Gormley, execu- 
tive assistant, Association of American 
Railroads, Washington, D, C., on The 
Tasks That Lie Ahead of Us, 

Greetings from the American Railway En- 
gineering Association, F. L. C. Bond 
(vice-president and general manager, C. 
N. R,, Toronto, ‘Ont.), President. 

Greetings from the Roadmasters’ and Mair 
ap of Way Associataion, A. B. Hill- 
man (engineer maintenance of way, C. & 
W. L.-Belt Railway of Chicsps) Pua 
dent. 

Greetings from the Bridge and Building 
Supply Men’s Association, C. C. Rausch 
(Dearborn Chemical Co., Chicago), Pres- 
ident. 

— by President H. M. Church (gen- 
eral supervisor bridges an ildi 
& O., Richmond, Va). a 

Appointment of special committees, 

Report of Committee on The Protection of 
Bridges and Roadway from River Bank 
Erosion ; A. B. Chapman, chairman (of 
fice engineer, C. M. St. P. & P., Chicago). 


(Continued on page 736) 
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= a ‘US'S Corrugated Culvert with- 
<| Eee = Stands weight of 75-foot rock rs 


rack, a si 
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Sist- mS 
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made Se 


nber, 

sters’ ; HIS U-S-S Corrugated Metal 
en oS aes ee ee 3 SE - Culvert is’ serving under a 75- 
Nes > eee ‘ ae ES i foot fill near Kittanning, Pa. The fill 
5, at = Se NR . is 1000 feet long and contains 119,177 
a .. ; mi iS EN > ES ORS ae © cubic yards of rock, shale and dirt. 
nell : Se Sat Sy The culvert is 322 feet long and 36 
Rail, YS ae 5 a Se a : is inches in diameter. It is made of 8- 
“ ee Se Se, ~ s gage metal, slightly oval shaped for 
- 23: HERR ae eee ceees: §= better resistance to the tremendous 
J per- FS the Wee re Kos Sees weight of high fills. 

d 25; Se "SS, a , a ‘ 

anital aa P- ' a Ten months after installation the 


culvert was thoroughly inspected 
from end to end. It was in perfect 
condition—without deflection. This 


n eee tea ee Cee is just one more spectacular proof of 
10 a Pay oe a ; . the strength of U-S-S Corrugated 
z and —3 ees ‘ s Metal Culverts. 

met . _ You may have an installation 
socia- Z = ' , 

nnual 5 Ser 2 # serving under scarcely any cover. If 
icago, so, here again corrugated metal can 
h the ‘ty take the pounding of heaviest traffic. 
n, the : . ‘ . f 

il late . Because of its flexible design, it ab- 
ection sorbs all vibration and impact with 
losing , no ill effects. 

years. 


Whether you are working on main 
or lightly traveled roads, U-S-S 
Corrugated Metal Culverts can do 
the job at low cost with complete 


execu % satisfaction, 
erican = s There’s a fabricator of U-S-S Cul- 
n The : verts near you. Write for his name 
y Ee and address. 
Bond 
ser, C A 75-FOOT FILL buries this U-S-S Corru- 
Mai gated Metal Culvert under tons of rock and 
: Hil shale. There has been no deflection since it 


Ch was installed more than 10 months ago. 
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Afternoon Session—2:00 P. M. 
Labor in a Period of Defense Activity 
Report of Committee on The Possibilities of 

Off-Track Equipment in Bridge Con- 
struction and Maintenance; H. T. Liv- 
ingston, chairman (engineer bridges, C. 

R. I. & P., Chicago). 

Address on Maintaining Forces in a Period 
of Widespread Demand for Skilled Labor, 
by P. O. Ferris, chief engineer, D. & H., 
Albany, N.Y. 

Report of Committee on The Maintenance 
and Repair of Bridge and Building Equip- 
ment; Martin Meyer, chairman (super- 
visor bridges and buildings, C. & W. L., 
Chicago). 

Adjourn at 4:00 p.m. to study exhibit of 
bridge, building and water service mate- 
rials presented by the Bridge and Build- 
ing Supply Men’s Association. 

Evening Session—8:00 P. M. 
Celebrating the Association’s Golden Anni- 
versary 
Address on A Half Century’s Achieve- 
ments, by Clarence R. Knowles (super- 
intendent water service, I. C. System, 

Chicago), Past President. 

Moving pictures of the failure of the Ta- 
coma Narrows Bridge, presented by Al- 
fred Herz, advisory engineer, Public 
Service Company of Northern Illinois. 


Wednesday, October 15 
Morning Session—10:00 A. M. 
Buildings for a Streamlined Era 

Report of Committee on Modernizing Small 
Stations to Meet Present-Day Require- 
ments; L. C. Winkelhaus, chairman (ar- 
chitectural engineer, C. & N. W., Chi- 
cago). 

Address on Railway Buildings in a Chang- 
ing Age, by A. O. Lagerstrom, architect, 
C. M. St. P. & P., Chicago. 

Report of Committee on Wearing Surfaces 
for Buildings, Floors, Platforms and 
Roadways; E. L. Rankin, chairman (ar- 
chitect, G..C. & S. F., Galveston, Tex.). 

Luncheon—12:15 P. M. 

Address on The Protection of Railroad 
Structures Against Sabotage, by E. P. 
Coffey, chief of technical laboratory, 
Federal Bureau of Investigation, Wash- 
ington, D.C. 


Afternoon Session—2:00 P. M. 
Materials in a Period of National Defense 
Address on What We Are Facing, by E. C. 

Smith, vice-president, purchases and 
stores, N.Y.N.H. & H., New Haven, 
Conn. 

Address on What We Can Do, by G. A. 
Haggander, assistant chief engineer, C.B. 
& Q., Chicago. 

Adjourn at 4:00 p.m. to study exhibit of 
bridge, building and water service ma- 
terials presented by the Bridge and 
Building Supply Men’s Association. 


Wednesday Evening—7:00 P. M. 
Annual dinner, jointly with the Bridge and 
Building Supply Men’s Association. 
Thursday, October 16 
Morning Session—9:00 A. M. 
Water Service in an Era of Change 


Report of Committee on Welding in Water 
Service; J. P. Hanley, chairman (water 
service inspector, I.C. system, Chicago). 

Address on Modernizing Water Service 


Railway Engineering «a Maintenance 
Facilities to Meet Modern Operating 
Conditions, by A. E. Pierce, engineer 
water supply, Sou., Washington, D.C. 
Report of Committee on Efficient Meth- 
ods of Transporting Bridge and Building 
and Water Service Gangs; S. S. Long, 


chairman (division engineer, C. & N. W., 
Escanaba, Mich.). 


Afternoon Session—2:00 P. M. 
Report of Committee on Recent Develop- 
ments in Paint Removal; C. M. Burpee, 
chairman (managing editor, Railway En- 
gineering and Maintenance Cyclopedia, 
Chicago). 
Summing Up, by Armstrong Chinn., chief 
engineer, Alton, Chicago. 
Business Session. 
(All sessions on Chicago Daylight Saving 
Time, one hour faster than Central Stand- 
ard Time.) 





Supply TradeNews 





General 


The United States Wind Engine & 
Pump Co., Batavia, Ill., has been sold to 
a Chicago syndicate represented by F. Jo- 
seph Clark, vice-president of the Interstate 
Machinery Corporation, Chicago, and Mr. 
Clark has been elected president of the 
United States Wind Engine & Pump Co., 
succeeding Channing Turner. 


The Frog, Switch & Manufacturing Co. 
has discontinued its New York office at 30 
Church St., where the company had been 
represented by Walter H. Allen. Mr. Allen 
will continue his business at the same ad- 
dress as manufacturers’ representative for 
railroad and contractors supplies. 


Personal 


Eugene Harbeck, for a number of years 
assistant district manager at Chicago for the 
Armco Railroad Sales Co., Middletown; 


Eugene Harbeck 


Ohio, has been appointed district sales man- 
ager of the Track Spring Washer division 
of The National Lock Washer Company, 
Newark, N. J., with headquarters at Chi- 
cago. Mr. Harbeck was born in Chicago 
on April 4, 1899, attended Grand View 
Normal Institute, and graduated in me- 
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chanical engineering from the University 
of Michigan in 1922. 


Louis B. Neumiller, vice-president of 
the Caterpillar Tractor Company, Peoria, 
Ill., has been elected president, with head- 
quarters as before at Peoria, succeeding 
B. C. Heacock, who has been elected chair- 
man of the executive board, relieving R. F. 
Force, resigned. 


Howard J. Mullin, assistant to the man- 
ager of sales for the Carnegie-Illinois 
Steel Corporation at Kansas City, Kan., 
has been appointed assistant to the man- 
ager of sales (Pittsburgh, Pa.), with head- 
quarters at Detroit, Mich. Paul F. Vander 
Lippe has been appointed assistant to the 
manager of sales in charge of the Kansas 
City, Kan., office, succeeding Mr. Mullin, 


Obituary 


Charles H. Roberts, treasurer of the 
Johns-Manville Corporation, died Septem- 
ber 10, at Doctors Hospital, New York. He 
was 51 years of age. 


John Morse, assistant manager of the 
San Francisco, Cal., branch of Fairbanks, 
Morse & Co., Chicago, was killed on Au- 
gust 22, when the automobile in which he 
was a passenger collided with a bus on the 
approach of the Golden Gate bridge dur- 
ing a fog. 


Trade Publications 


Portable Air Compressors.—Schramm, 
Inc., West Chester, Pa., has issued a four- 
page folder depicting the use of its port- 
able compressors in construction work. 
The folder is profusely illustrated and is 
attractively printed in color. 


Waterproofing Cements.—An illustrated 
folder has been issued by the Smooth-On 
Manufacturing Company, Jersey City, 
N.J., which describes how the Smooth-On 
cements manufactured by this company 
can be used for waterproofing, dust- 
proofing and patching concrete walls and 
floors. 


Electrode Selector Chart—The Air Re- 
duction Sales Company, New York, has 
published an electrode selector chart for 
the use of arc welding operators. The 
chart lists separately the suggested type 
of electrode, welding procedure and 
recommended voltage for each type of 
metal to be welded. It is arranged for 
easy reference and can be hung on the 
welding machine or on an adjacent wall. 


American Locomotive Cranes.—An at- 
tractive and unusually well illustrated 
loose-leaf catalog, 600-L-1A, has been 
published by the American Hoist & Der- 
rick Company, St. Paul, Minn., providing 
a complete and graphic presentation of 
the entire line of American locomotive 
cranes manufactured by this company. 
The catalog explains the construction and 
operating features of these cranes and 
also presents tables of specifications and 
safe lifting capacities for the various mod- 
els. In addition to being attractively 
printed in color, the catalog contains num- 
erous photographic illustrations of con- 
struction features, and of many types of 
work being performed by American loco- 
motive cranes. 
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ON Tea Your Ties! 
It Takes Time—It Costs Money 


WOOLERY Cuts Them Into 


3 EASY-TO-HANDLE PIECES 


Pulling ties is just as difficult a 
job as pulling teeth—and there 
is an easier, faster way that's 
cheaper, too, and does a better 


job. 


That's the Woolery Tie Cutter 
way. See (right) how it simplifies 
the work of replacing ties. 


Looking ahead to next year's 
problems and the probable short- 
age of labor, you'll be glad to 
have the labor-saving assistance 
of this outstanding device. With 


it, renewals per man have been 
increased to 15-18 ties a day; 
with it, renewal time has been cut 
a third; with it, cost is reduced 
by 30% and more. 


Here is one place to anticipate 
1942's demands. Plan to get 
your tie renewals done faster, 
completed earlier, by including 
Woolery Tie Cutters ‘in your 
program. These machines will 
pay for themselves twice over in 
one season. 





Instead of laboriously digging out 
the crib beside the tie, jacking up 
the track and then pulling and haul- 
ing away at the tie (requiring two 
and sometimes three men for a 
stubborn tie), you wheel up the 
Woolery Tie Cutter, slice through 
the tie inside each rail (25-30 sec- 
onds per cut) and easily bar loose 
and lift out the three pieces. 

It's faster, easier, cheaper! 


WOOLERY MACHINE COMPANY 


MINNEAPOLIS 


i wd 


“ 


Pioneer Manufacturers of 


RAILWAY MAINTENANCE EQUIPMENT 
TIE CUTTERS * SWITCH HEATERS * MOTOR CARS TAC 
RAILWAY WEED BURNERS * BOLT TIGHTENERS 


MINNESOTA 


October, 1941 








Rings indicate 
rapid fissure 
growth in 
railhead. 


Why take a Chance? 


High train speeds promote fissure growth, 
making rails liable suddenly to fail in service— 


If you are not already using Sperry Rail Serv- 
ice, for detection of defective rails in track, 
can you afford to ignore this means of obtain- 
ing maximum track safety ? 


Maximum Speeds demand Maximum Safety 


Hoboken, N. J. SPERRY RAIL SERVICE Chicago, Ill. 
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SEVEN TOOLS IN ONE 


with JACKSON Streamlined Tampers 


With a blade for every job — ballast 
insertion, surfacing, spot-tamping, skele- 
tonizing, digging, cleaning, drainage im- 
provement, ice removal — you can main- 
tain track easier, faster and far more 
economically with the Jackson Stream- 
lined Tamper. Backed by the pioneers in 
the vibratory tamper field, it is soundly 
engineered to give dependable service to 
meet today’s requirements for the best 
in maintenance-of-way equipment. 

ELECTRIC TAMPER & EQUIPMENT CO 

LUDINGTORN,. MICHIGAN 


r r 
j } 


USED ON 112 OF THE WORLD’S LEADING RAILROADS 


Clear View in Every Direction from Industrial Brownhoist 
Monitor Type Cab smectite 


The new patented Monitor-type cab, 


an exclusive feature on IJndustrial 
Brownhoist gasoline or Diesel loco- 
motive cranes from 10 through 40 tons, 
enables the operator to see clearly in 
every direction—with no effort what- 
soever. In addition this cab insures 
less noise and better ventilation. Write 
for complete facts to Industrial Brown- 
hoist Corporation, Bay City, Michigan, 
or to any of the district offices in New 
York, Philadelphia, Pittsburgh, Cleve- 


land, Chicago. 
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INDUSTRIAL BROWNHOIST suros server cranes 


GENERAL OFFICES: BAY CITY, MICHIGAN © DISTRICT OFFICES: NEW YORK, PHILADELPHIA, PITTSBURGH, CLEVELAND, CHICAGO 
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On the Pennsylvania, G-E snow melters 
have reduced delays, cut costs, and , 
promoted safety - a 





HIS winter, when you will be moving more traffic 


than ever before, G-E Calrod electric snow melters pendable and long-lived. This means less maintenance 


can do a lot to help you move it faster, more safely, and more certainty your traffic will get through on time. 


and at less cost. Get in touch with your G-E representative now—before 


On the Pennsylvania, for example, many installations the snows come and trouble and expense begin. A small 


of G-E snow melters are doing just these things—and investment now in G-E Calrod snow melters will pay 


to be specific about cost—for about 2 kw-hr per hour 


per 18-ft point. 


you dividends for years on end. What’s more, you’ll 


be taking one more step to speed defense by speeding 


Electric snow melters are ready to go to work the goods in transit. General Electric, Schenectady, N. Y. 


instant snow begins to fall, and they’ll keep your 
switches open even under the severest conditions. 


epee i] 
ete state 
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You don’t have to supervise them or watch them— PPC CEC PEE TERT TEOSCET EL) 





Js 
ve 





ve 


they can’t get hurt. 


General Electric, Section B/27-4 
Schenectady, N. Y. 


Without obligation on my part, send Bulletin GEA-2719. I should 
like complete information on G-E Calrod snow melters. 


G-E snow melters have the famous Calrod heating unit 


construction. Sealed in metal, the heating unit is de- 
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The IDEAL CREOS. OTED 


Wood 


For CULVERTS and CROSSINGS 


On highways and railroads from 


Canada to the Gulf, 


Laminex has proved its ability to withstand heavy loads, 
roughest usage and weather, year after year, without 


cracking or decaying. This fact, pl 
easy installation makes Laminex 
specify for Culverts and Crossings. 


us low initial cost and 
the ideal material to 


Laminex Sectional Railroad Crossings 


Laminex Crossings are 
laminated sections that 
join with the track to pro- 
vide smooth, even ridin 
surfaces of great am 
bearing strength. As all 


@ wear is on the edge grain, 
_ the impact of passing 


cars actually hardens the 
grain. Laminex Crossings 
are quickly and easily in- 


“a= stalled, outwear several 
ordinary crossings and re- 


duce maintenance costs 
substantially. Easily taken 


. up for road repairs. Ini- 


tial cost is oer 
low. 


LAMINEX PERMANENT CULVERTS 


Laminex for Culverts is 
made into specially de- 
signed interlocking sec- 
tions that enable un- 
skilled workmen to con- 
struct snug, tight-fitting 
culverts of great strength 
and rigidity in a sur- 
prisingly short time. No 
nails or special tools 
needed. Laminex Cul- 
verts are permanenit— 
don’t rust, crack or de- 
cay—yet cost no more 
than ordinary, tempor- 
ary culverts. Laminex 
of special design now 
available for Round Culverts. 


Exclusive Laminex interlocking design 
eliminates nails, tools, saves time, work. 
Further Details Gladly Sent on Request 


PROMPT SHIPMENT! 


Laminex Culverts and Laminex Crossings ca 
specially designed for any location. 


WHEELER LUMBER BRIDG 


DES MOINES 
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E & SUPPLY CO. 


IOWA 


hf Highball Those 
| ys Piling Jobs 


with 


VERY DAY counts in these 

hectic times and Monotubes 
can save you plenty of them on both 
your new and under traffic piling jobs. 
Here’s why. They are cold rolled by a 
special process which produces a tap- 
ered steel casing light in weight for 
easy handling, yet having ample 
strength and rigidity to permit driving 
without a mandrel. Installation can be 
handled by your own forces with stand- 
ard equipment. Where required, they 
may be fabricated in sections so as not 
to interfere with traffic. 


Monotubes lend themselves to thor- 
ough inspection after driving and, when 
filled with concrete, produce cast-in- 
place piles possessing great strength 
and durability. Whatever your job re- 
quirements, there is a Monotube of a 
gauge, taper and length that fits the bill. 
For complete details, write for copy of 
Catalog No. 68A. 








THE UNION METAL 
MANUFACTURING CO. 


CANTON, OHIO 
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OFF the tracks in 2 minutes 


Burro Cranes can go off or on the 
track in less than two minutes under 
their own power. With a set-off sta- 
tion and hinged rails, crane oper- 
ator and two helpers can move a 
Burro from track to siding, (stan- 
dard motor car station) quickly, 
easily and safely. 


This feature and many others dis- 
tinguish Burro Cranes as exception- 
ally flexible units for every-day all- 
around work. Specifications gladly 
sent on request. 


BURRO CRANES 


CULLEN-FRIESTEDT CO., 
1301 S. Kilbourn Ave., 


SKILSAW 


DOES MORE SAWING JOBS 


faster! 


cheaper! 


There’s almost no limit to 
the sawing jobs your Bridge 
and Building Crews can do 
with SKILSAW. . . at greater 
savings! It saws, bevel-cuts, 
grooves . .. in wood, metal, 
stone, tile and compositions. 
SKILSAW works faster and 
easier cutting daps in ties, 
cutting timbers, sawing all 
lumber on bridges, trestles, 
guard rails, buildings and 
maintenance of way work. 
Efficient and economical for 
both large and small crews. 

Skilsaw is better built... 
out-performs, out-lasts all 
others . . . does more sawing 
jobs! All ball-bearing con- 
struction. Works from light 
socket or portable generator. 
9 POWERFUL SIZES. 


SKILSAW, INC. 
5053 Elston svg ase Chicago, Il. 


New York Buffalo Shitataienie 
—. Z Ballas os . ~ gel Or .: 





SKILSAW 
DRILLS 


for wood boring, steel 

drilling and reaming! 
Powered for deep 
wood boring in timbers 
—for lag spikes and 
hook bolts, for drilling 
and reaming in steel 
and a hundred other 
uses. Stronger, more 
durable, more power- 
construction 

throughout. 


22 MODELS 





SKILSAW= TOOLS 


YOUR DISTRIBUTOR WILL GLADLY DEMONSTRATE THESE TOOLS ON YOUR OWN WORK 








CHICAGO, ILLINOIS 
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Portable Unishears that cut up to 12 U. S. Gauge (74) 
hot rolled steel. With hairline accuracy! Speed—up to 15 
feet per minute. No burrs or distortion of metal. 

Two other portable models with 16 and 18 gauge 
capacity. Five stationary models for cutting sheet metal 
up to 10 U. S. Gauge hot rolled steel. No special “hook- 
ups” needed with Unishears. They operate from any 
light socket. 

Ask for demonstration and specification sheets. 
Stanley Electric Tool Division, The Stanley 4 
Works, New Britain, Connecticut. 


Plan to see exhibit of Stanley Unishears at the annual 
convention of the American Railway Bridge and Building 
Association — Hotel Stevens, Chicago, October 14th-16th. 


STANLEY UNISHEARS 


The Electrically Driven Hand Shears 


October, 1941 


Youre sure with 


VULCAN 


J. H. WILLIAMS & CO., 225 Latayette St., New York — 


WEADQUARTERS FoR Ral 


EO DABBVA 
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LUNDI 


TIE PLATES & 


ASSURE MAXIMUM 
LIFE TO TIES 


(> of the objects gained by Lundie Tie Plates is 

the even distribution of loads over the entire 

surface of the plate and consequent reduction of tie 

cutting. The corrugated base of the Lundie Tie Plate The Lundie Stepped, Non- 
prevents sliding and is designed to bring the wheel Cutting, Non-Slip Base 

loads at right angles to the multiple bearing surfaces Save for National Defense— 


. : : ap Specify and use Lundie Tie 
on the tie. This assures maximum life and minimum Plates which require 10°, less 


track maintenance. steel to manufacture. 


THE LUNDIE ENGINEERING CORPORATION 


Tie Plates—Spring Rail Clips—Safety Tongs for Handling Track Material—Aladdin Rail and Flange Lubricator 
19 WEST 50th ST., NEW YORK 59 E. VAN BUREN ST., CHICAGO 


The JORDAN—an All-Year Machine 


Versatile—Efficient-Economical 
Years of Progressive 
Developments have Proved 
the Jordan is UNEXCELLED. 


In Winter 
Plowing and Spreading Snow 
Flanging out Ice 











In Spring 
Ditching and Roadbed Shaping 


In Summer 
Straight Wing Spreading 
Flanging Ballast 
In Fall 
Widens Banks 


Drags Material out of Cuts 


Write for the new “Jordan Standard Type Spreader Ditcher” Circular 
0. F. JORDAN CO. WALTER J. RILEY, Pres. EAST CHICAGO, IND. 
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FOR LOWER 
MAINTENANCE 
COSTS 


USE LeTOURNEAU OFF-THE- 
TRACKS EQUIPMENT TO 


CUT DRAINAGE DITCHES 
AND TO WIDEN BANKS 


With LeTourneau Carryall Scrapers you can 
cut and widen drainage ditches, thus provide 
better run-off of water ... help eliminate 
snow accumulation . . . and reduce heaving 
in winter months. Carryall leaves smooth, 
finished right of way that reduces erosion.’ 
Pulling tractor may be used also with Le- 
Tourneau Dozer for short-haul earth moving, 
bank widening, etc. Both LeTourneau Carry- 
alls and Dozers are ideal for making cuts and 
fills for spur tracks, curve reductions and 
passing track extensions. They work off the 
tracks, do not delay trains or interfere with 
traffic. Widely used by country’s leading 
railroads. Ask your LeTourneau-“‘Cater- 
pillar” distributor how they can help you or 
write direct to us. 


(Above) LeTourneau Car- 
ryall and ‘“Caterpillar’’ 
tractor, part of Great 
Northern fleet cutting par- 
allel drainage ditch in 
Minnesota. One man op- 
erates both Carryall and 
tractor. Carryalis are 
made in sizes from 34/2 
yards up for tractors from 
35 to 113 H.P. (Left) Le- 
Tourneau "Dozer and 
“Caterpillar’’ tractor, own- 
ed by Southern Pacific, 
reinforcing track bed in 
Oregon. 


ETOURNEAL 


CABLE ADDRESS ‘‘BOBLETORNO”" 


CARRYALL* SCRAPERS, ANGLEDOZERS*, BULLDOZERS, 
ROOTERS*, POWER CONTROL UNITS, TRACTOR CRANES 
PUSHDOZERS, SHEEP'S FOOT ROLLERS, TOURNAPULLS 
TOURNATRAILERS*, TOURNACRANE. *> 
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RICHMOND Form-Tying Methods for Concrete Work 
are Hours Ahead of Profit-Eating “Make-Shift” Devices! 


You could puddle your concrete, right on the job, but you 
don’t! Why, then, struggle through your concrete form 
work with methods equally old fashioned? You don’t have to! 


Richmond patented pre-fabricated form-tying devices are 
specifically engineered for tying and anchoring concrete 
forms of every kind — from light walls to heavy structures. 
Richmond products save money, save time, do a better job. 
Prove it? Gladly! Just ask. 


FASTER 
FORM WORK! 


See point 4. Because Rich- 
mond specifies, supplies, 
and shows you how, there 
is no waste of time, money 
or materials. Your job 
ee faster. Your profits 
igger. 

11 pages of buying data 
for Architects, oa 
Engineers, | cirmseu 
Builders, Con: 


RICHMOND screw 
ANCHOR COMPANY, INC. 
816 LIBERTY AVENUE, BROOKLYN, N., Y. 


RICHMOND 10-WAY PROFIT PLAN 
eo. at form-tying es meet 











For Over 55 YEARS 


Durable and Economical Q & C Track Devices 


Q & C Switch Point Guard. 


Will eliminate derailments and prolong life of Switch point many times. 


@ & C One Piece Manganese Guard Rail. 
The arch construction gives’ additional strength and assures protection to your Frog 
Point. 


Q & C Wheel Stop. 


Suitable for all rail Sections, no drilling required, provides a rugged installation with 
minimum of labor. 


@ & C Guard Rail Clamp. 


Furnishes durable means of securing guard rails under the heaviest traffic. 


QO & C Derails. 


Suitable for all rail Sections, with roller Trunnions, no Lubrication necessary. 
Other Q & C Devices: 


Gage Rods—Compromise Joints—Car Replacers—Flangers and Plows—Skid Shoes 
—Anti Slip Rail Tongs—Flangeway Brackets—Rail-Flange Lubricators—Rail Benders 
—Electric Snow Melters—Gaging Tool. 


tae QO 2?C co. 
J 


CHICAGO 90 WEST STREET, NEW YORK, N.Y. ST. LOUIS 





























E Cuts Rails Safer 
2 — at 

Lower 

Costs 


RACINE 


RAIL CUTTING MACHINES 
are approved by rail experts and are 


i snaisiinaiiiih din al in extensive use in railroads through- 
Extensively used for cutting rails in track; installing insulated joints; fitting up - 

switches, frogs, and crossings; end cropping operations and for reconditioning out the country. Maintenance of Way 
old rails in storage yards. Make straight cuts exactly where required. No burn- Engineers should include these ma- 
ing or shattering of grain structure in rails. chines in next year’s bu dget. 

The gasoline motor powered machine, shown above, is complete in itself. 

All models easily handled by two men, Capacities range from 6” rail to ee : . 
9’-flanged rail—gasoline, electric, or air driven types available. one 


Racine Tool and Machine Co., 1738 State St., Racine, Wis. 
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SAVE STEEL | «keer ’em RoLiinc” 


@ Urgent defense demands require more 
freight, more speed, more cars,—more wear and 

. tear on rails—greater need than ever for the 
Zor N a t ion a | D 4 f ense fast, efficient maintenance job done by Railway 
Track-work Grinders. Prompt attention to worn 
frogs, switches and crossings, to battered ends, 
to corrugation saves time and money later. 
Accurate and economical, Railway Track-work 
Grinders help ‘‘Keep ’em Rolling’’ on the Na- 
tion’s leading roads. Models for every require- 
ment described in latest data bulletins. 





Ardco Automatic Rail and Flange Lubricator 


with ARDCO ae 


Rail and Flange Lubricators cy ge Iphia 


at arta 
@ 740 














HE “Ardco" model is operated by the recurrent 
wheel depression of a drive spring, thereby causing 
grease to flow from precisely positioned ports—so lo- 
cated that grease contacts the flange of each passing C C 
naan efficiently lubricating both flange and rail REDU E MOWING OSTS 
as the curve is traversed. with the 
The "Sesmo" type is similarly effective. This lubricator, 


however, is actuated by rail wave motion and is not NATIONAL RAILROAD SPECIAL 


dependent upon wheel impact. » . 
Both "Ardeo" and "Sesmo" lubricators greatly prolong 40 Heavy Duty Sickle Bar Power Mower 
the life of curve rails—tire turning is minimized—curve 
resistance is reduced—safety is increased—and steel 
is saved! 








Designed for railroad 
Right-Of-Way mow- 
ing. Efficient and eco- 
nomical due to simple, 
rugged construction. 


ARDCO MANUFACTURING COMPANY 


1116-1118 Paterson Plank Road N. Bergen, N. J. 


See it at the Roadmasters Convention at Stevens Hotel, Sep- 
tember 15th to 18th, at Booth No. 47. 


Snow Blade attachment for cleaning snow from Platforms, 
Walks and Driveways at slight additional cost. 


WRITE L. C. MESKIMEN FOR FULL PARTICULARS 
Exclusive Railroad Distributor 


The Moto- ea 


TRADE _MARA 





1045 Washington Blvd., Chicago, Ill. 








Sesmo Automatic Rail and Flange Lubricator 
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NEW YORK 
106 Lafayette St 


Canadian Factory 


THE J/UFAIN PfULE €, 0. 
PP C' WINDSOR, ONT 


SAGINAW, MICHIGAN 


TAPES — RULES — PRECISION TOOLS 





| costs, reduce man hours for any railroad. 


TEMPLETON, KENLY & CO., Chicago 





aio 
ae 





There's no doubt about it—a Homelite Portable Gen- 
erator gives you power to get work done in a hurry. 
It gives you 1800 watts—with an automatically held 110 
voltage. You can run several electric hand tools at a 
time—saws, drills, dappers, vibrators and many others. 





POWER 


for Brilliant 
Floodlights 





Use your portable Homelite on night jobs also. It 
os you enough power to operate several brilliant 
loodlamps—floodlights that give your men the light 
they need for safety and speed. Weiahing only 83 
pounds—complete with its built-in gasoline engine—a 
Homelite is easy to set up any place. No long cables 
are necessary. Send for Ae B bulletin. 


HOMELITE CORPORATION 
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2110 RIVERDALE AVE. 
PORT CHESTER, N. Y. 





of Defense! 


Its railroads are 
America’s first line 

of defense — safe, 

fast distribution 

and movement of 
material and per-. 
sonnel are assured , 

by the well coordi- 

nated rail network that 
ties our nation together. 


Simplex ‘Electrided”’ 
Track Jacks, Rail Pullers 
and Expanders, G-Y Tie 
Spacers, Wheel Hold- 
Down Journal Jacks and 
other equipment are the 
railroads ‘‘first line of de- 
fense’’ against high track 
maintenance costs. They save time, cut 








Cutting Maintenance of Way Costs Since 1899 


} 
@ Representatives in Principal Cities of the World 


SIMPLEX Jacks 


Gold Medal for 


ve Really TOUGH Patch 


Awarded the Sufety 





RUGGEDWEAR CAN 
TAKE A POUNDING 


CONCRETE FLOORS 


Repair station plat- 
s, concrete floors, or resurface an entire 
RESURFACER. No 


for BROKEN 


Avoid accidents! Prevent costly delays. 
forms, steps, oe 

area with the durable ,RUGGEDWEAR 
chopping or chipping required. Merely sweep 
out a to be repaired—mix the material— 


trowel it on. Holds solid and tight right up 
to irregular edge of old concrete. Used in- 
doors or out. ries fast. Low in cost. 


Request 74-page “Building Maintenance Handbook” 
= “MAKE THIS TEST! 


| FLEXROCK-COMPANY 
| 2347 Manning St., Philadelphia, Penna. 


Please send me complete RUGGEDWEAR information .. . 
| details of FREE TRIAL OFFER. No obligation. 


| Name 
| Company 
| Address 
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Mal Maintenance 


Increases Right-Of-Way 


Efficiency 
And 


Cuts Costs 
e 


OFF-THE-TRACK 
POWER UNIT 
Ps DRIVES 9 
vv q Interchangeable 
Tools 


Grinding This MALL easily portable, 
Frogs 5 H.P., off-the-track unit is 
* always ready for work. No 
time lost looking for power 
lines—repairing air lines or hose con- 
nections. It operates all day on very lit- 
tle gasoline—runs by itself and furnishes 
» plenty of power to drive quickly inter- 
changeable attachments for Grinding, 
Sawing with Chain or Circular Saw, 
Sanding, Wire Brushing, Drilling in Wood, Brick, Concrete or Steel, 
Concrete Vibrating, Concrete-Surfacing and Pumping. An all ‘round 
— Write TODAY for a Free Demonstration and complete 
catalog. 


MALL TOOL COMPANY 


RAILROAD DEPARTMENT 
7746 SOUTH CHICAGO AVE. CHICAGO, ILL. 


SALES OFFICES IN PRINCIPAL CITIES 














HEADLEY 


ASPHALT EMULSION 


—-long and favorably 
known to railroad men 
is still available— 


Manufactured by the Asphalt Process 
Corporation under A P K 0 T E Brand 


Sold to railroads exclusively 
under COLLINS brand 


Specify “COLLINS” for Grade 
Crossings and Station Platforms 


CoLLINS O1. & MANUFACTURING Co. 
90 West Street New York, N.Y. 




















arise in track engineering are thoroughly treated. 


Simplified Curve and Switch Work 


By W. F. RENCH, Formerly Supervisor on the Penn- 
sylvania 

This little book has practically revolutionized curve 
and switch calculation practice since its appearance 15 
years ago. The proved accuracy of its methods has 
caused them to be adopted as standard practice on 
many roads. 

Complex algebraic and geometric calculations are re- 
duced to their simplest form and as nearly as possible 
to terms of simple arithmetic. Application of these cal- 
culations to the actual job is made plain by brief expla- 
nation. Drawings further clarify the subject and make 
the meaning of the text unmistakable. Tables of di- 
mensions are a further help to the track foreman. 

Short cut formulae are featured. String lining and 
tape line layouts are fully explained. While retaining 
practically all of the rules and principles which have 
been tested in previous editions, changes have been made 
in several detailed features to correspond to improved 
designs. A flexible binding makes it handy to slip in the 
pocket. 

Fourth «Edition, 212 pages, 24 illustrations, 5x7, cloth, $2.00. 





BOOKS THAT HELP. MAINTENANCE MEN 
TRACK AND TURNOUT ENGINEERING 


By C. M. KURTZ, Formerly Track Engineer, Southern Pacific Company 


This handbook for location, construction and maintenance of way engineers, transitmen and draftsmen, 
gives practical mathematical treatment of track layout and other problems. These are fully exemplified and worked 
out in detail, and illustrated with drawings of accepted designs for fixtures and track layouts. Contains original 
as well as a complete set of standard railway engineering handbook tables. All computing problems which may 


457 pages, 116 illustrations, 33 tables, flexible binding, 5x7, $5.00 


ROADWAY AND TRACK 
By W. F. RENCH 
Packed full of practical information and written 
on a background of 25 years experience. Single track 


maintenance routine is described for each season. 
Second Edition, 226 pages, 44 illustrations, cloth, 6x9, $2.00. 








SIMMONS-BOARDMAN PUBLISHING CORP. 
30 Church St., New York. 

Please send me for 10 days’ free examination the books checked below. I will 
either remit list price or return the books within that time. 
C] Simplified Curve and Switch Work 0 Roadway and Track 
©) Track and Turnout Engineering 


Name 
Address 
City ij State 


Position Company RE&M 10-41 
(This offer is limited to retail purchasers in the United States) 
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ALPHABETICAL INDEX TO ADVERTISERS 


and list of their products 


ie meena, UN nn eas ectemseeieasienscbMoniaeleiel 659 
60 East 42nd St., New York, N.Y. 


Oxygen; Acetylene; "Acetylene Generators; Arc Welders; Ar- 
gon; Atmospheric ases; Carbide; Apparatus for Flame Clean- 
ing, Dehydrating, Descaling, Deseaming, Desurfacing, Harden- 
ing, Machining and Softening, Rail End Welding; Neon; Nitro- 
gen; Carbon Dioxide; Dry-Ice; Gas and Electric Welding Rods 
and Supplies; Mechanical Gas’ Cutting Machines; Welding and 
Cutting Apparatus; Rare Gases. 


American Brake Shoe & Foundry Co., The............................-.--.- 638 
See Ramapo Ajax Division. 


Ardco Manufacturing Co 
1116 Paterson Plank Road, North Bergen, N.J. 


Rail and Flange Lubricators. 


Barco Manufacturing Company. sasha acsbceccase 
1805 W. Winnemac Ave., Chicago, Illinois. 


Gasoline Hammers; Tie Tampers. 


GNA UNINC sinc scocshasbantsbnuivessdnunemmercrcoesned 645 

Bethlehem, Pennsylvania. 
Bridges, all kinds; Compromise Joints; Flangeway Guards; 
Frogs; Gage Rods; Guard Rails; Guard Rail Clamps; Heat 
Treated Rail Crossings; Heel Blocks; Insulated Rail Joints; 
Manganese Track Work; Mayari Steel Frog, Track and Fitting- 
up Bolts; Nuts; Rail Braces: Rail Anchors; Rail Joints; Rails, 
Girder and Tee; Rivets; Spikes; Steel Plates and Shapes; 
Steel Ties; Steel Frame Trestles, Viaducts, etc.; Structural 
Som pans Switch Heaters; Switch Stands and Fixtures; 

ie Plates. 


Buda Company. 745 
Harvey, Illinois. 
Track Supplies; Diesel and Gasoline Motor Cars; Earth Drill; 
Hand _ and Push Cars; Lifting Jacks; Track Drills; Wheels; 
Rail Benders; Tool Grinders; Crossing Gates; Tie Tampers; 
Tie Pullers; Wrecking Frogs; Frogs and Switches; Gauges and 
Levels; Track Liners; Goanieter Hen. 














Carnegie-Illinois Steel Corporation. 735 
Carnegie Building, 434 5th Avenue, Pittsburgh, Pennsylvania. 
See U. S. Steel Corporation Subsidiaries. 
Collins Oil & Manufacturing Co a 750 
90 West Street, New York City. 
Emulsified Asphalts 4 “All Industrial and Railroad Require- 
ments. 
Columbia Steel Company........ 735 
Russ Building, San Francisco, California. 
See U. S. Steel Corporation Subsidiaries. 
Cullen-Friestedt Company. onesie 
1301 So. Kilbourn Ave., Chicago, III. 
Anti-Slip Rail Tongs; Buckets, Clamshell; Cranes; Car Pullers; 
Derrick Cars; Rail Layers; Welding Positioners. 
Douglas Fir Plywood Association... -.cceeccsec-ecees-e---+---660 
Tacoma Building, Tacoma Washington. 
Plywood, Various Grades. 
Eaton Manufacturing Company................-..-.-..:.cs+-cssoessseeeceseseeeesnees 644 
(Reliance Spring Washer Division) Massilon, Ohio. 
ashers; Nut Locks; Spring Washers; Taper Pins; 
Woodruff Keys; Machine Keys. 
Elastic Rail Spike Corporation 
420 Lexington Avenue, New York City. 
Rail Spikes; ‘Spikes, Rail. 
Electric Tamper & Equipment Co....................:.-.cs.-c-ssssessessesseseceee 740 
Ludington, Michigan. 
Concrete Vibrators, Electric and Hydraulic, Mechanical and 
Flexible Shaft Driven; Electric Power Units; Power Plants, 
Portable; Tie Tampers. 
Fairbanks, Morse & Co 
600 S. Michigan Ave., Chicago, Illinois. 
Track Cars, Motor, Push, Hand, and Velocipede; Water 
Columns; Oil Columns; Tank Fixtures; Cattle Guards; Diesel 
Engines; Motors and Generators; Pum 8; Scales; Windmills; 
Coaling ‘Stations; Cinder and Ash Han ing Equipment. 
Fairmont Railway Motors, Inc 661 
Fairmont, Minnesota. 
Axles; Ballast Cleaners; Cars, -¥% Drainage, Electric 
Power, Extinguishers, Extra Gang, B & B, Inspection Motor, 
Push, Section Motor; Motor Car Engines; Mowers; Paint 














cone oii 656 








Spray Cars; Roller Axle Bearings; Trailers; Weed Burners; 
Wheels. 
Flexrock Company 749 





2347 Manning Street, Philadelphia, Pennsylvania. 
Concrete Resurfacer; Resurfacing Compound; Water-proofing 
Compounds; Dye for Wood or Concrete Floors; Floor Wax; 
Paint Cleaning Materials; Roofing Materials. 
General Electric Company _ : 741 
Schenectady, New York 
Arc Welders; Motor-Generator Sets; Welding Generators. 
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Holyoke Compressor and Air Tool Dept.....................................655 
Holyoke, Massachusetts. 
See Worthington Pump and Machinery Corporation. 


Homelite Corporation, The............................... 

2110 Riverdale Ave., Port Chester, New York. 
Generators: Portable Gasoline-Engine-Driven; Pumps; Portable 
Gasoline-Engine-Driven. 


Industrial Brownhoist 

Bay City, Michigan. 
Buckets, Clamshell, Grab; Combination Crane Pile Drivers; 
Cranes, Crawler, Electric ¢ Gantry, Hand Traveling, Locomotive, 
Magnet, Pillar, Transfer, Tunnel, Wharf, Wrecking; Ditchers, 
Drainage; Draglines; Dumpers, Car; Hammers, Pile Driving, 
Steam; Pile Drivers; Tools, Wrecking. 


Ingersoll-Rand 

11 Broadway, New York City. 
Air Compressors; Air Hoists; Air Lift Pumping System; Cen- 
trifugal Pumps; Chipping Hammers; ogg ao og Condensers; 
Hammers, Chipping, Calking, Riveting; Rock Drills; Hose; 
Pavement Breakers; Pneumatic Tools; Portable Grinders; Rail 
Bonding Outfits; Spike Drivers; Tie Tampers and Tie 
Compressors. 


Johns-Manville .. 
22 East 40 Street, New York City 
Asbestos-Cement Water Pipe, Electrical Conduit and Smoke 
Jacks; Corrugated and Flat Asbestos Sheets; Asbestos and 
Asphalt Roofing and Shingles; Insulating Board; Building In- 
sulation; Boiler and Pipe Insulation; Packings; Refractory 
Cements; Asphalt Tile Flooring; Acoustical Treatment. 


Jordan Co., O. F... 

East Chicago, Indiana. 
Ballast Spreaders; Ballast Shapers; Bank Builders; Bank 
Slopers; Cars, Spreader; Ditchers; Ice Cutters; Snow Plows. 


Koppers Company 667-663 
Pittsburgh, Pennsylvania. 
Castings, Bronze and Iron; Cceal; Coke; Creosote; Disinfectants; 
Insecticides; Bituminous Paving; Paints, Bituminous Base: 
Pressure Treated Poles, Posts, Ties, Treated Timber; Rings, 
Packing, Piston; Roofing; Tanks; Waterproofing; Weed Killers. 


Le Tourneau Inc 
Peoria, Illinois. 
Carryall Scrapers; Angle Dozers; Bulldozers; Rooters; Power 


Control Units; Tractor Cranes; Pushdozers; Sheep’s Foot 
Rollers. 


Lufkin Rule Co., The 749 
Saginaw, Michigan. 
Gages, Measuring; Rules; Scales, Steel Measuring; Tapes, 
Measuring; Micrometers; Tools, Machinists. 
Lundie Engineering Corporation, The 
19 West 50th St., New York City. 
Tie Plates; Rail and Flange Lubricators; Spring Rail Clips; 
Tongs. 
Maintenance Equipment Company... -ncoeeeeo cose--scoeeeneeeoee 651 
80 East Jackson Blvd., Chicago, Illinois. 
Friction Car Stops; Rail and Flange Lubricators; Rail Layers, 
Hand and Power; Reversible Switch Point Protectors; Uni- 
versal Portable Derails. 
Mall Tool Company 
7746 So. Chicago Ave., Chicago, Illinois. 
Bridge and Building Machines; Concrete Vibrators and Sur- 
facers; Cross Slotters; Drills, Wood Boring; Flexible Shaft 
Grinders and Polishers; Gas and Electric Drills; Gasoline En- 
gine: Air and Electric Chain and Circular Saws; Power 
renches; Rail Grinders, Grinders for Signal Bond work. 











Tamper 





























Mississippi Supply Company... eeeececececeeeeeee ..674 
Railway Exchange Bldg., Chicago, Illinois. 

Switch Heaters. 
Morrison Railway Supply Corp.. 733 
1437-1439 Bailey Ave., Buffalo, New York. 

Rail Welding; Steel Fabrication; Switch Point Guards; Welded 


Steel Pile Shoes; W: 
Moss Tie Company, T. 
Security Building, St. Louis, Missouri. 

Creosoted Black Gum Sectional Crossings; Creosoted Ties; 

Treated Lumber. 
Moto-Mower Co., The . 748 
1045 Washington Blvd., Chicago, III. 

Sickle Bar Power Mowers. 
National Lock Washer Company, The 753 
Newark, New Jersey. 

Spring Washers. 
Nordberg Mfg. Co 662 
Milwaukee, Wisconsin. 
Adzing Machines; Compressors; Crushers; Engines; Diesel and 
Steam; Mine Hoists; Power Jacks; Rail Drills; Rail Grinders; 


Screens; Spike Pullers; Track Shifter; Track Wrenches: 
Underground Shovels, Special Machinery. 
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Oxweld Railroad Service Company, The 
230 No. Michigan Ave., Chicago, Illinois. 


Acetylene pualintien Acetylene, Dissolved; Joint Bar Recon- 
ditioning Equipment; Calcium Carbide; Carbide Lamps; Flame 
Cleaning Equipment; Floodlights; Frog and Crossing Recon- 
—. Equipment; Generators, Acetylene; Hard-Facing 
Materials; Oxygen; Oxy- Acetylene Cutting and Welding Equip- 
ment; Pressure Rail Butt- Welding Service; Rail Bonding 
Equipment; Rail End Hardening Equipment; Rail Recondition- 
ing Equipment; Rail Welding Equipment; Switch Point Re- 
conditioning Equipment; Blowpipes for Oxy- Acetylene Cutting, 
Welding and Heat Treating; Welding Rods and pee he 


P. & M. Co., The 
80 East Jackson Boulevard, Chicago, Illinois. 
Bond Wire Protectors; Rail Anchors; Rail Anti-Creepers. 


Portland Cement Association.. * 650 
33 W. Grand Ave., Chicago, Illinois. 


Information on concrete track support; concrete piles and pile 
trestles; other uses of portland cement concrete. 


Q and C Co., The.......... ae 
90 West St., New York City. 


Anti-slip Rail Tongs; Car Replacers, Comqecein Joints; De- 
rails; Electric Snow Melters; Flangeway Brackets; Foot and 
Heel Guards; Gage Rods, Guard Rail Clamps; Insulated Rail 
Joints; One Piece Manganese Guard Rails; Rail Benders; 
Skid Shoes; Snow Flangers and Plows; Rail and Flange Lubri- 
cator; Switch Point Gu 1ards; Wheel Stops. 





Racine Tool and Machine Co 
1738 State Street, Racine, Wisconsin. 


Hack Saw Machines; Hydraulic Pumps; Metal Cutting Band 
ewes Rail Cutters; Rail Saws; Valves, Hydraulic Balanced- 
iston. 


Rail Joint Company, Inc., The............ 
50 Church Street, New York City. 


Standard, Insulated and Compromise Joints; Fibre Insulation. 


Railroad Accessories Corporation © ee 
137 East 42nd Street, New York City. 


Drills, Rail; Power Bolting Machine; Power Track Machine; 
Screw Spiking Machine; Tie Boring Machine. 


Rails Company, The sees caocpieiaicleneaeists icles eceietaeaoaiaae 


New Haven, Connecticut. 


Compression Rail Fastenings; Compression Screw Spikes; Elec- 
tric, Gas and Oil Snow Melters; Siem and Curve Rail Lubri- 
cators; Foot and Heel Switch Guards; Full Throated Cut 
Spikes; Interlocking Flangeway Brackets; M & L Track Con- 
struction; Snow Flangers and Plows; — Point Guard Rail; 
Wheel Stops and Skid Shoes; Spring S$ ike; Automatic Safety 
Switch Lock; Strip weld process-Rebuilding battered rail ends. 


Railway Maintenance Corporation 

Pittsburgh, Pennsylvania. 
Banding, Tie & Timbers; Moles, Ballast Cleaning; Rail Joint 
Lubricators; Track Derrick, Demountable. 

Railway Track-work Co... re eoveeee] 48 


3132-48 East Thompson Street, Philadelphia, ‘Penuestvenie. 
Abrasives; Cross Grinders; Rail Grinders; Rail Drills; Rail 


Grinding Wheels and Blocks; Track Grinders. 
Ramapo Ajax Division... 


230 Park Avenue, New York City. 
Crossings; Frogs; Guard Rails; Guard Rail Clamps; Manga- 
nese Track Work; Rail Braces; Rail Expanders; Rail Lubri- 
cators; Switches; Switchstands and Fixtures. 

Reliance Spring Washer Division 

Massillon, Ohio. 
See Eaton Manufacturing Company. 


Richmond Screw Anchor Company, Inc 
816 Liberty Avenue, Brooklyn, N. Y. 


Screw Anchors, 


Simmons-Boardman Publishing Corp....... 
105 West Adams Street, Chicago, Illinois. 
Books; Cyclopedias; Publications. 


Shileaw, Ine................ , 


5053 Elston Avenue, Chicaga, Tlincis. 
Portable Electric Drills; Portable Electric Hand Saws. 


basses 743 


Sperry Rail Service - savers 
1505 Willow Ay enue, Hoboken, N. J. 


Detector Car Testing Rails in Track; Electric Flash Butt Weld- 
ing of Rails. 
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Stanley Electric Tool Division, The Stanley Works.............744 
New Britain, Connecticut. 


Electric Portable Drills, Bench Grinders, Hammers, Sanders, 
Saws and Metal Cutting Shears. 


Tar and Chemical Division sevice 
Pittsburgh, Pennsylvania. 
See Koppers Company. 





Teleweld, Inc 


Railway Exchange Building, Chicago, Ilinois. 


Frog and Switch Reclamation; Joint Bar Shims; Rail Slotti 
Beunnent; Rail Heat Treating; Rail Welding. se. 


Templeton, Kenly & Co 
1020 So. Central Ave., Chicago, Illinois. 
Jacks, Track; Rail Puller & Expanders, 





Tennessee Coal, Iron & Railroad Company..... 
Birmingham, Alabama. 
See U. S. Steel Corporation Subsidiaries. 


Timber Engineering Company, Inc 
1337 Connecticut Avenue, Washington, D. C. 


Claw Plates; Coupling Plates; Grids; Split Rings; Timber 
Joint Connectors; Toothed Rings; Termite Shields, 


Timken Roller Bearing Company, The 
Canton, Ohio. 


Bearings, Journal Box, Locomotive, rpeeen er Car, Section 

Car, Tapered Roller, Thrust; Steel, lectric Furnaces, 

an Hearth, Special Analysis; ey ike Steel, Seat 
eater. 


Union Carbide and Carbon Corporation 
30 East 42nd Street, New York City. 


See Oxweld Railroad Service Co. 


Union Metal Manufacturing Co., The... 


Canton, Ohio. 
Pile Tubing; Steel Casings. 


U. S. Steel Corporation Subsidiaries 


Alloy Steel; Bars; Bolts; Cement; Fencing; Fence Posts; 
GEO Track Construction; Guard Rails; Joint Fastenings; Nuts; 
Rail Joints; Rails; Screw S ikes; Sheet Piling; Steel Alloy; 
Steel Plates and Shapes; Structural Steel; ee Rails; Tie 
Plates; Ties, Tubing; Wire and Wire Products. 


Warren Tool Corporation : septhat onscreen 
Warren, Ohio. 


Adzes, Claw Bars, Lining and Tamping Bars, Flatters, Rail 
Forks, Rail Tongs, Sledges and Hammers; Spike Mauls, Spike 
Pullers, Clay and Tamping Picks, Tie Plug Punches, Tie Tongs, 
Track Chisels, Track Punches, Wrenches. 


Wheeler Lumber Bridge & Supply Co... 2.2.2. 742 


Des Moines, Iowa. 
Laminated Culverts; Laminated Railroad Crossings. 


Williams & Co., J. H... sian paca eel ocean 
225 Lafayette St., New York City. 


Drop- itr Wrenches (Carbon and Alloy), Detachable Socket 
Wrenches, Reversible Ratchet Wrenches, Tool Holders, “C” 
Clamps, Lathe Dogs, Eye Bolts, Hoist Hooks, Thumb Nuts 
and Screws, Chain ‘ipe Tongs and Vises, etc. 


Weed Proesssvieg Divisiss........................ 


Pittsburgh, Pennsylvania. 
See Koppers Company. 


Wootiens Torus & Teel Co... 
Verona, Pennsylvania. 
See Woodings-Verona Tool Works. 


Woodings-Verona Tool Works... ......ecccceceeecseeeccesceeeeee OT 


Verona, Pennsylvania. 
Rail Anchors; Special Alloy and Carbon Nut Locks; Track 
Tools; Fixed Tension Spring. 


Woolery Machine Company................---------------sceseeeesnecsseeeesesenennssnme 737 


20th & Como Ave., S. E., Minneapolis, Minnesota. 
Bolt Tighteners; Motor Cars; Railway Weed Burners; Switch — 
Heaters; Tie Cutters. 


Worthington Pump and Machinery Corporation....................655 


Harrison, N. J. 
Compressors, Portable and Semi-Portable; Air Tools; Rock 
Drills; Rail Cars. 
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THE NATIONAL LOCK WASHER COMPANY, NEWARK, N. J., U. S. A. 


A COMPLETE LINE OF RAILWAY SPRING WASHERS 


7 














For Economical Two-Way 
Holding of The Rail Where 
it is Most Needed 
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THE RAILS COMPANY 


WASHINGTON, D. C. General Office NEW YORK ‘ 
— 178 GOFFE STREET — 
CHICAGO NEW HAVEN, CONN ST. LOUI 















